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CONTRIBUTIONS TO THE MINERALOGY OF THE 
PACIFIC COAST. 


BY W. LINDGREN, U. S. GEOL. SURVEY. 


1, Chromiferous, Chlorite. 

The great serpentine belt crossing the North Fork of the 
American River, above Dutch Flat, contains several depos- 
its of chromite, some of which are worked on a small scale. 
While examining the ore from one of these occurrences— 
Green Valley, in the cafion of the American River below 
Towle’s on the Central Pacific Railroad—I found coatings 
of a scaly mineral of a beautiful peach blossom color, to- 
gether with smaller pieces of the same mineral in massive 
state. The substance proved to be a chlorite, and is most 
closely allied to that variety of clinochlore to which Kok- 
scharow* has given the rather harshly sounding name of 
kotschubeite. With a magnifying glass the scaly coatings 
are seen to be composed of thin hexagonal tables from 


~ Bull. Ac. St. Petersburg, 369. 1861. 
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©.2 mm. diameter down to the smallest dimensions, often 
roughly arranged in rosette form; also of smaller fibrous 
masses of the same mineral. Under the microscope these 
latter are mixed with minute grains of uwarowite and 
chromite. The mineral in its massive state is grown together 
with chromite, shows a fine parallel fibrous structure and 
a pale purplish color. The crystals are hexagonal tables 
with perfect cleavage parallel to the base, apparently bor- 
dered by oR, and small faces of a striated R, the sign of 
which cannot be ascertained; it is too small to give sig- 
nals in the goniometer, and the very slight thickness of the 
tables prevents accurate measurements with micrometer 
and micrometer screw. H.-=2. G. (massive variety)=2.69. 
Streak white. Lustre of cleavage face somewhat pearly. 


Under the microscope the tables, when resting on their 
base, are transparent and of a pale purplish color. Between 
crossed nicols the crystals prove to be double-refracting 
and biaxial. The apparently strictly hexagonal tables are 
twinned wonoclinic crystals; the most regular forms are 
usually divided in six sectors having a common apex in 
the center and their axes of elasticity in different position. 
See Fig. 1, in which the shading indicates the position of 
the plane of the optical axes in each sector. The colors of 
interference are low on the base, not exceeding the greys 
of the first order; those of the fibrous aggregates are 
more vivid, more so in fact than is usual with the chlorites. 


In convergent light the plane of the optical axes is found 
in each sector to be parallel to its base; angle of the optical 
axes quite large, probably about 30°. Double refraction 
positive. The character of the dispersion cannot be well 
observed on account of the small size of the crystals. 


The acute bisectrix stands nearly normal to the base, 
oP, and the extinction of the fibres is consequently quite 
small. Pleochroismus distinct: « & b purplish, ¢ (vibrat- 
ing perpendicularly to oP) yellowish red. 
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The division in regular sectors, as indicated by Fig. 1, is 
found among the crystals; but frequently the sectors are 


more irregular. See Figs. 2, 3 and 4. 


Pig 4: 


and is fusible on the edges with great difficulty. With 


fluxes strong chromium reactions. 


An analysis of the massive variety which Dr. W. H. 
Melville, of the U. 8. Geological Survey, had the kindness 


to make, gave: 


Loss at 1052 CEO) it .6 
Loss above 105° (H, O).. 


Si or oa 
CxO: 


A Ons: 
1 Or @ SeOn ae 
INO 
Ca On ve 
igs 5 We a 


MgO 


0.365 % 


ape RS po lie 
.31.740 °° 
AIR, ef 


6.741 ** 
1.231 ** 
O:48T** 
Osis5"* 


99.995 
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The material was free from chromite.and uwarowite. 

To facilitate comparison, I give here one of the many 
analyses of kimmererite (from Dana’s Mineralogy), and y. 
Leuchtenberg’s analysis of kotschubeite. 


kammererite. kotschubeite. 

Texas, Pa. Ural. 
H, O ....18.20 % 12.63 4% 
Sian. BL Bie 32.67 * 
Cr,O .... 2.98 « 4.09 « 
Al, O,....12.84 * 13.18 « 
FeO .... 2.46 « 2.22, (Fe, O;) 


NGO" ooo? 
Ga O -5. 082 


Mg 0 ....35.02 “ 35.65 % 
99.08 160.53 


The two forms of chlorite, penninite and clinochlore (ripi- 
dolite in Dana’s Mineralogy) have, according to Rammels- 
berg, substantially the same composition, and differ only in 
their crystallization, penninite being hexagonal, and clino- 
chlore monoclinic. Both have varieties rich in chromium: 
that corresponding to penninite being kammererite, occur- 
ring in the Urals, and at the well known locality of Texas, 
Pa. It has been proved to be uniaxial by Descloizeaux * 
and J. P. Cook, Jry.t Various authors have also designa-. 
ted it as rhodophyllite, chromchlorite, rhodochrom. The 
chromiferous variety of clinochlore kotschubeite, from the 
Urals, has been described by N. v. Ueuchtenberg,} but 
has since then, as far as I am aware, not been noticed from 
any other part of the world, and its occurrence in Califor- 
nia is therefore not without interest. 


v. Leuchtenberg arrives at the conclusion that kotschu- 
beite is a variety of clinochlore, but differing from it in the 


“Mineralogie. T. I. 
TAmdaSc. alike SDV. pe 20s 
{ Bull. Soe. Imp. de St. Petersburg. XIII, 34. 1869. 
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inclination of the acute bisectrix to the normal of the base; 


while this value amounts to 12°-16° in clinochlor, it has 
been measured to 1°-2° in kotschubeite. v. Leuchten- 
berg’s description applies entirely to the California occur- 
rence as to the optical characters, but the crystal form 
differs. The mineral from Ural had the form of hexagonal 
pyramids, and was apparently composed of simple crystals, 
while that here described occurs as thin tables composed of 
three individuals, twinned according to the well known law of 
clinochlore, so as to appear as hexagonal crystals. In the 
position of the optical axis the crystals most resemble those 
of clinochlore from Texas, Pa., described by Cook. 

A further and notable difference from Kokscharow’s 
kotschubeite, and indeed from any known chromiferous 
chlorite, is in the very high percentage of Cr, O;: v. Leuch- 
tenberg found 4.09 %, while the highest percentage of 
of Cr. O3, in kimmereite is 5.50 %. 

The analysis of the California mineral shows more than 
twice that amount, viz.: 11.392 per cent, Cr, O, replac- 
ing Al, O3, but in other respects agrees well with those 
of kimmererite and kotschubeite given above for com- 
parison. Nearly half a per cent. of Ni,O also enters into 
the composition of the mineral; it is similar in this respect 
to kimmererite, which often also contains a small amount of 
this metal. 

In the collection of the State Mineralogical Museum, 
there is one specimen of chromite from near Jackson, Ama- 
dor County, covered by a thin coat of massive, peach blos- 
som colored chromiferous chlorite. Whether it is kiimmer- 
erite or kotschubeite, is difticult to decide. 


2. Uwarowite. 


Together with the kotschubeite, mixed with it as small 
grains or lining small fissures in chromite as almost micro- 
scopic crystals with brilliant faces, there occurs a deep em- 
erald-green garnet. Under the microscope the crystals 
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prove to be almost perfect dodekahedrons. With fluxes, 
strong chromium reaction. H. above 6. Refraction very 
strong. Between crossed nicols some grains are isotropic, 
but the largest number faintly double refracting, some 
showing an approximate division in sectors. Garnets, as 
well known, often present abnormal phenomena of double 
refraction, and, according to Rosenbusch,* the uwarowite 
always shows these optical anomalies. Uwarowite is 
known from New Idria, California, occurring on chromite. 
(See Dana’s Mineralogy. ) 

A green chromium mineral, also on chromite, from the 
vicinity of Livermore, Cal., given to me as trautwinite, also 
proved to be uwarowite, in microcrystalline form. 

Trautwinite + is a mineral associated with chromite from 
Monterey County. In chemical composition it approaches 
uwarowite somewhat, but differs, according to Gold- 
smith, in its crystal form, it being hexagonal; it is, more- 
over, very soft, while uwarowite has a hardness approach- 
ing 7. 


3. Scorodite. 


At Steamboat Springs, Nevada, in the metamorphic series, 
metalliferous veins occur with arsenopyrites among other 
minerals. On this, in cavities and cracks, coatings of a 
leek green scorodite are found, which, under the microscope, 
prove to be often perfect crystals with the usual combina- 
tion of pyramid and pinacoids (111.010.100).  Refrac- 
tion and double refraction very strong. This mineral 
has recently been found by Professor A. H. Ches- 
ter, at the Hornsilver mine,{ Utah, and as deposit from ar- 
seniferous thermal waters in the Yellowstone Park, by Mr. 
A. Hague,? of the U. S. Geological Survey. 


* Microskopische Physiographie der Mineralien, 2d ed., p. 269. 
+E. Goldsmith. Proc. Ac. Philad., 1873. 9. 348, 365. 

tAm. J.Sc., April, 1887. 

§ Am. J. Sc., September, 1887. 
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UNUSUAL NESTING SITES. II. 


BY WALTER E. BRYANT. 


Read December 5, 1887. 


The entire material, with one exception, which comprises: 
the present paper, has been received in brief notes or dic- 
tations from Messrs. W. Otto Emerson, A. M. Ingersoll and 
Chas. W. Knox, leaving the part taken by the author simply 
that of editor and compiler. The initials following the 
cases cited are those of the observers, to whom my thanks. 
are due for communicating their interesting field observa- 
tions. 

Tyrannus verticalis. 

ARKANSAS FriycatcHer.—A nest was found built upon a 
fence-post more than half a mile from the nearest tree. It 
was secured from observation on one side by a board nailed 
to the post and projecting above it. (A. M. I.) 


Sayornis nigricans. 
Brack Pua@pe.—A pair built for two consecutive years in 


a well four feet below the surface. The first year a second. 
nest was built after the first had been taken. (W. O. E.) 


Epidonax difficilis. 
Batrp’s FLycATcHErR.—A nest was built at the bottom of 


a hole five inches deep, made by a red-shafted flicker in a 
live oak. (A. M. I.) 


Cyanocitta stelleri frontalis. 


BLUE-FRONTED JAY.—A strange departure from the usual 
habits of jays was noticed in Placer County, Cal., where 
they had persisted in building within the show-sheds in 
spite of the noise and smoke of passing trains. The de- 
struction of their nests by the men employed on the water 
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train, which makes two trips a week through the sheds 
during the summer, sprinkling the woodwork and tearing 
down the nests of jays and robins with a hook attached to 
a pole, seemed not to discourage them. So accustomed do 
the jays become to the passing of trains, that they will 
_often remain on their nests undisturbed. 

In one season more than two hundred nests of jays and 
robins were destroyed, so the train men say, between Cisco 
and Summit, a distance of thirteen miles. Some of the 
nests were but partially built, others contained eggs; these 
latter ones having probably been overlooked on previous 
trips. 

The nesting of the jays within the snow-sheds is, so Mr. 
Ingersoll supposes, to avoid the persecution of squirrels. 
None, he thinks, however, succeed in rearing a brood, for 
of more than thirty nests which he found, nearly all were 
uncompleted. (A. M. I.) 


Spinus tristis. 

AMERICAN GOLDFINCH.—In 1884, a grove of young willows 
that had been occupied the previous season by a colony of 
tricolored blackbirds, was found deserted by them. Many 
of the blackbirds’ nests still remained in forks of the wil- 
lows from four to ten feet above the marsh. Six of these 
old nests were in possession of American goldfinches. The 
present tenants had loosely filled the nests about one-half full 
of cat-tail down, and had formed only a slight hollow for 
the nest proper. Some were found with eggs, and in others 
there were ‘‘ birds in last year’s nests.” (A. M. I.) 


Melospiza fasciata samuelis. 

SAMUEL’s Sone Sparrow.—A nest containing three eggs 
was found ina round oyster can, which had lodged side- 
ways among some driftwood in a willow tree. (W. O. E.) 
Pipilo fuscus crissalis. 


CaLiForYIA TowHEE.—A pair constructed a nest in a five- 
gallon kerosene oil-can that lay on its side in a shallow 
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ditch. Part of one end of the can had been cut open, giv- 
ing access to the birds. (W. O. E.) 


Chelidon erythrogaster. 

Barn Swattow.—A kind-hearted postmaster in the coun- 
try nailed a shelf-like board against the porch above the 
entrance to his office, intending to give the crimson house 
finches a place to build. A pair of barn swallows took 
possession of this arrangement and built on top of it a nest 
composed of straw and feathers. This is the only instance 
I have known where this species used no mud in the com- 
position of its nest. The position of this nest was less 
remarkable than the peculiarity of its structure. (A. M. I.) 


A barn swallow’s nest was built a few feet below the sur- 
face of a well which was in daily use, water being raised 
by means of a windlass and bucket. The weight of the 
growing young became so great that it broke the nest from the 
moist ground, and the young were drowned. A second nest 
was speedily begun upon a shelf of rock, nearly thirty feet 
below the surface, and not high above the water. Unfor- 
tunately, the result of this second attempt was not learned, 
for it would bé exceedingly interesting to know how, if at 
all, the young were brought to the surface from so great a 


depth. (C. W. K.) 


The nesting of another pair of these swallows was illus- 
trative as much of persistency in nest building as it was of 
the unusual site which they eventually chose, prompted by 
repeated molestation. Three nests were built in succession; 
the first, containing five eggs, was taken from a partially 
abandoned mining tunnel, ten feet from the entrance; later, 
a second nest and five eggs was found, and taken nearly 
twenty feet from the entrance of the same tunnel. On sub- 
sequent visits a swallow would fly out as soon as Mr. Knox 
entered the tunnel, but the third nest was happily not dis- 
covered until the eggs had hatched. This nest was about 
fifty feet from the entrance, and under cover of partial dark- 
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ness the persevering pair had built and reared a brood. The 
finding of the last nest happened by chance. Mr. Knox had 
descended a shaft connected with the tunnel and was pass- 
ing along the level with a lighted candle when he saw a bird 
fly from close before him, and aided by the light which he 
carried, the nest, with four large young, was found, but left 
undisturbed. (C. W. K.) 


Tachycineta bicolor. 


TREE SwaLLtow.—A few years ago I found a nest with 
young in a crevice under the projecting and decayed deck 
of a lumber lighter, moored in Oakland harbor. 


Vireo huttoni. 


Hurton’s VireEo.—A pair of vireos built this year in the 
outer branches of a live oak, only a few feet above the ex- 
haust pipe from a steam pump, where at times they were 
compelled to suspend work, owing to the dense vapor which 
enveloped them. Four eggs were laid in thisnest. (C. W. K.) 


Cistothorus palustris. 


LoNnG-BILLED Marsh WRrREN.—A conspicuous nest, con- 
taining eggs, was woven among the almost leafless branches 
of a young willow, five feet above afresh water marsh. The 
false nests were built as usual, but in the coarse grass near 
Dy p(eAn Mi. Te) 
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WEST COAST PULMONATA; FOSSIL AND LIVING. 
BY J. G. COOPER, M. D. 
(Continued from Bull. 8, page 514.) 


C.—INTRODUCED SPECIES. 


Zonites cultellatus Thomson. (See Bull. 4, 246 ) 

Mr. J. H. Thomson, now of New Bedford, Mass., writes 
on this species as follows: 

‘Tn relation tomy mistaking a specimen of H. mormonum 
for one of Z. cultellatus, I had, at the time of its discovery, 
never seen any specimen of the former, or any species found 
in California except those around San Francisco Bay. I 
went to the ‘southern mines’ in 1849, but got no land-shells 
there. In 1852 I lived on San Pablo Creek, 45 miles north 
of Redwood Peak. I found Z. cultellatus living in consider- 
able abundance on the road from Oakland to the Redwoods, 
in a springy little valley.” This locality, as marked on a 
map by Mr. Thomson, is 2} miles northwest of the summit 
of Redwood Peak, at the head of a branch of Temescal 
Creek, and on the zone of calcareous tufa mentioned in 
Bull. 7, 373. 

‘Afterwards, several squatters setiled there, and began 
raising hogs, poultry, etc. Next year I could not find any 
shells there; the hogs had eaten them. On my second visit 
to California, in 1854, [found the shell described by Mr. 
Binney as H. anachoreta, and three other kinds, on the 
east slope of the Contra Costa hills, near my house. 

I have lately received a specimen of H. mormonum var. 
circumcarinata Stearns, and was struck with the great re- 
semblance to my Z. cultellatus, only that this was smoother. 
I have not seen the latter for some years, as it is in the New 
York Museum.” 
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Mr. Binney also writes: ‘‘Thomson’s shell was of the 
European group of Z. acies,” found about the Mediterranean 
Sea. Mr. Thomson, having found no native species that 
could be confounded with it, and being so exact as to local- 
ity, as well as the cause of its extinction there, we must be- 
lieve that the original stock was brought alive from 
Southern Europe by ship, about 1850, and was placed 
where it would probably become abundant, with a view of 
supplying the market in future, just as P. pomatia and 
other species have been introduced into many parts of the 
world for food supply; also, P. aspersa, at Santa Barbara 
and the Sandwich Islands. Though the location was well 
chosen, there was not sufficient shelter to protect them 
from the hogs. 


As almost any large species may be introduced, by 
settlers, in this way, we may suppose that the single shell 
‘of the Mexican P. buffoniana, found in 1857 by Mr. Holder, 
on the bay shore at Alameda, was a relic of such an at- 
tempted colonization. The strange occurrence of Orthalicus 
zebra on Vancouver's Island, alive, as reported by Mr. Lord, 
may be another instance. (See P. P. Carpenter’s Report on 
Mollusea of the West Coast of North America, 1863, p. 
607.) 


As accidentally introduced alive, I may refer to the spec- 
imen of Athoracophorus found in a bale of the ‘‘ Pulu”’ fern 
broughtfrom the Sandwich Islands for mattress making. (See 
Proc. Cal. Acad., v. 195, Nov., 1871.) I also received last 
year, through Dr. Harkness, a very young Bulimoid shell, 
living, found adhering to dried plants ina herbarium from 
Panama. If it had been the warm season, it might have sur- 
vived and grown in a moist garden or greenhouse, like 
several other introduced species. 


‘Ophiogyra heligmoidea D’Orbigny. (See Bull. 4, 248 ) 


Mr. H. Moores, of Columbus, Ohio, writes about this 
shell: ‘‘The specimen was found just as stated, and was 
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kept separate on account of its peculiar form. There was 
no misplacing of labels or any other mistake about it. I 
hunted near there a year without finding another. I have 
tried for many years, in various ways, to have somebody 
interest himself regarding it.” 

Specimens of the new Helicodiscus(?) (No. 23, Bali. 7, 
367) have been supposed to be young of the above; but, 
though resembling its inner whorls, cannot be the same 
species. 

The discovery of fossil examples of Gonosloma yalesii five 
hundred miles north of its present range suggests that 
these sub-fossil shells of a tropical species may be re- 
mains of a former more northern extension. 


Pomatia aspersa Miiller. 

Mr. Binney has received this shell from San Jose, Santa 
Clara county, where it was doubtless introduced for cultt- 
vation. ‘The same species was reported from Santa Barbara 
in 1850, but may have been taken at the Sandwich Islands, 
where if was introduced by sailors. (See Amer. Jour. of 


Conch, vy. 211, 1870.) 


Limax agrestis Mimmns ss (wll aGiaeNow 2.) 


Living specimens, collected by Mr. W. J. Raymond in 
his garden in Oakland, were sent to Mr. Binney for com- 
parison with those now so common in the Atlantic States, 
where they were introduced with plants from Europe, and 
he considers them undoubtedly that species, probably 
brought here with roots of plants. Itis thus likely to be- 
come a pest to gardeners, like L. hewstond. 

On the subject of the introduction of the latter, Mr. Bin- 
ney was formerly doubtful, and thought it might be native, 
as he had a similar form from Southern and Lower Califor- 
nia. But on comparing the alcoholic specimens again, he 
admits that they are not Z. hewstoni, but either new, or 


L. agrestis. ‘This cannot be decided without more perfect 
examples. 
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Hyalina cellaria Miiller. (Bull. 7, 367, No. 16.) 

This species, which follows commerce around the world, 
was found by Mr. W. Sutton numerous in a garden near 
the centre of San Francisco. The locality produced very 
large specimens, one measuring 0.55 inch inwidth. It may 
also spread with roots of plants, hke many other species, 
and has already been reported by Mr. Binney from Port- 
land, Or., being sometimes carried on ships’ water-casks, 
and the eggs thus reaching shore. 


D.—ADDITIONS TO CALIFORNIA SPECIES. 


Hyalina subrupicola Dall. (Bull. 4, 254.) 

One scmewhat weathered specimen was found by me at 
Alta, Placer County, at about 3,600 feet elevation, and hay- 
ing sent it to Mr. Dall for identification, he writes that it is 
his species, ‘‘larger, somewhat, than the largest I had.” 
Mr. Binney also examined it, and considers it ‘‘ certainly 
not indentata,” with which he had before combined Mr. 
Dall’s types of the species from Utah. It was before doubt- 
fully reported from caves of Calaveras County, Cal., as well 
as the cave in Utah where first found, but my dead speci- 
men was from driftwood by a mountain brook, and not 
near any cave. 


Hyalina binneyana Morse. 

The shells from Vancouver's Island, mentioned in Bull. 4, 
page 253, as near ZH. viridula, were compared by Mr. Dall 
with the types of above, and found identical. It is thus 
first reported from this coast, and very likely to occur in 
the mountains of California, like most of the small boreal 
species. Mr. Binney reports H. viridwla as found at Port- 
land, Oregon, and in Utah. (Bull. Mus. Comp. Zool., 
xiii, 2, p. 42. ‘‘A 2d Suppl. to 5th Vol. of Terr. Moll.,” 
1886.) | 


Selenites ceelata Mazyck. (Bull. 7, 367, No. 15.) 
I have given this species in the list on page 367 (Bull. 
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No. 7) as Mesomphix duranti ceelata, as I consider it merely 
a sub-species, or perhaps only a variety of that species, 
differing chiefly in a thicker and coarser shell, caused by 
more abundant lime and moisture in the localities it in- 
habits on the mainland, than on the islands where the type 
was discovered. Mr. Binney agrees in this opinion. 


Succinea avara Say. 

Mr. Binney (2d Suppl., p. 46), reports this eastern species 
also from California, but the locality is not given. It oc- 
curs in some regions east of the Sierra Nevada, but is not 
known yet on their west slope. 


Pupa arizonensis Gabb. (P. Vertigo) Ovata Say. 


These two species, referred to in Bull. 7, page 361, are 
also additions, the former only found on the east slope of 
the Sierra; the latter, a common eastern species, apparently 
strageling west to near San Diego. 


E.—NeEw Notes on NATIVE SPECIES. 


Limacoids. 


Referring now to the table of species given in Bull. 7. p. 
367, I may further explain the reasons for grouping them, as 
there done, in different order from that adopted by the 
latest classifiers, who have so thoroughly investigated the 
internal anatomy of these animals. 

Their external characters, besides being those most easily 
recognized, are also those by which they are brought under 
the effects of surrounding influences, and thus they become 
naturally grouped into series, of which the members ex- 
hibit similar relations to the laws of nature, independent to 
a great extent of their internal structure. 

Although, not claiming that this similarity in habits and 
appearance constitutes a basis for scientific grouping quite 
independent of their organization, it becomes necessary to 
use it in giving their history. 
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Thus, all the Limacoid species agree in absence of exter- 
nal shell, and therefore, while without that slight protec- 
tion, can better escape their enemies, as well as the effect 
of droughts, fires, and cold, by crawling into fissures that 
the others cannot enter. They also suffer less by being 
washed down in the winter torrents, and follow retreating 
moisture as the streams dry up; so that some of Nos. 1, 4, 
5, 6, 7, 8, 9, 10 may be found active all summer in damp 
cahons or spring-heads, along weedy brooks and edges of 
ponds. Near the bay Nos. 6, 7, 8 are, however, scarce after 
April, and Nos. 9, 10 after June. 


Limax (Amalia) hewstoniJ.G.C. (No. 3.) 


There seems reason to believe that this species is of only 
annual existence, which may be the case also with the other 
Limaces, though I-have not seen it published. They dis- 
appear with the first hot, dry weather, and are then found 
for a while in the burrows of animals a foot or two deep, 
where their eggs are deposited (also near the surface about 
wells and cisterns), but after July none can be found even 
in excavations five or six feet deep. After the ground is 
well soaked with rain in late autumn they reappear in num- 
bers, but very few more than half grown, some of late 
broods, perhaps surviving in the wettest spots. As none 
are ever found far from gardens, they are absent where the 
native species survive in the dry season. 

The variability in color among these shell-less mollusca 
is well known, but its origin in the principle of self-pro- 
tection by mimetic accommodation has not been much re- 
marked upon. In this species, and some others which feed 
chiefly at night and in cloudy wet weather, the blackish 
tints chiefly prevail, and seem to deepen after they first 
come to the surface, but specimens of ZL. campestris and 
L. agrestisare often found of light shades or with streaks re- 
sembling the nervations of dead leaves, among which they 
creep in the daytime. 

In the large kinds of Ariolimax, Nos. 4 and 5, yellowish 
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is also the prevailing color, like that of many dead forest- 
tree leaves, and they are often blotched irregularly with 
black, like leaves mouldy or decayed. The small species 
and sub-species, A. niger, andersoni and hemphilli, are either 
black, or pale with dark specks irregularly scattered on or 
between the granulations, while the furrows separating these 
are of the same light color. 

In Prophysaon andersoni and hemphilli, the furrows are 
darker than the tubercles, giving the ‘‘ foliated” appear- 
ance ascribed by Dr. Gould to an Oregon ‘‘ Arion’”’ (which 
was probably of this more recent genus). 

A black variety of the former was also found by W. O. 
Emerson on the Santa Cruz Mountains among burnt logs, 
where its color might have also been a protective variation. 

My reason for making Nos. 7 and 8 only sub-species of 
No. 6 (4. niger), besides the local limitations before men- 
tioned, are that they do not seem to differ from that species 
more than the forms of L. campestris called montanus and 
occidentalis differ from that species, and Mr. Binney now 
admits that they intergrade with it. 

T am inclined to think that all the Limacoids except Limax 
are biennial, taking most of two years for their growth, and 
then dying, but some may live longer, especially those 
hatched late in the season. 

Mr. Binney considers Prophysaon andersoni as ‘‘ probably 
a distinct species,” founding this opinion on the genital 
organs, but the differences in form noted are such as are 
likely to vary with season, and to change after oviposition. 
In either case, the specific name is prior to that of P. hemp- 
hilli, although I described it as an ‘“‘ Arion” before the 
later genus was separated, noticing its resemblance to A. 
foliolatus Gould. 

Vitrinoid. 

The distinctions separating this group from the Helicoid 

may be broadly stated as the absence of thickened expanded 
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lip to the shell, as well as thinner and plainer shells, though 
these characters differ? from those derived from internal 
organs. In our native species, however, they serve very 
well to separate the two groups. 


Mesomphix (vancouverensis?) simplicilabris Ancey, (No. 13.) 


Mr. Binney, in 2d Supp., p. 41, calls this a variety of J. 
voyana, but unless confounded with immature shells of that 
form, it seems as nearly connected with the above, the shell 
as found near this bay having the smooth polished surface 
and undeflected lip of the young of the larger forms, with 
the small size and wider umbilicus of the small var. of, I. 
voyana. That itis nota hybrid is shown by its not being 
found with either of the others, and it is very rare any- 
where, appearing to be either a survival of an ancestral 
form, or a proof that JZ voyana is a derivation from the 
larger forms. Mr. Binney writes about specimens I sent 
him: 

‘«“The lingual is like that of JZ. vancouverensis.” He also 
remarks on the similarity of the shell to his new form, ‘‘ J. 
hemphilli,” from Washington Territory; but that is much 
larger, and with a contracted umbilicus. As M. voyana 
also intergrades with JL sportella, it seems as if all these 
forms must yet be considered as only subspecies, like those 
of some other west slope species. 


Microphysa conspecta Bland. (No. 21.) 

The unexpected appearance of these little delicate species 
in cultivated grounds is shown by the finding of this shell 
for the first time east of San Francisco Bay in 1886, at Hay- 
wards. A hanging basket, planted with ferns and covered 
with mossy bark brought from a cafion near by, was hung 
in my garden, and some months later I looked under 
the bark to see if any molluscans had remained init. I 
found the above species abundant, and in a few weeks took 
out over one hundred, always finding more, still immature. 
After being unwatered for four months, and becoming quite 
dry, they revived on being moistened. 
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Mr. Binney writes that he once found a similar colony of 
Hyalina exiqua in a fern garden in Boston. The resem- 
blance of these two species externally is very great, but on 
account of differences in jaw and teeth, the former is put 
lately with the Helicide. The similarity of habits now 
shown, in addition to their similar shells, is a strong argu- 
ment for retaining both in one group. Mr. Raymond has 
also found it in a garden in Oakland. 


Helicodiscus lineatus Say. (No. 22.) 


In the ‘‘ Manual of American Land-shells,” Mr. Binney 
puts this among the ‘‘universally distributed species,” (a 
division which might better be named circumboreal or 
boreal for those only North American), since many are not 
found far south of latitude 49°, or only along mountain 
ranges. He remarks that the specimens found by Hemphill 
at Oakland, Cal., and in Idaho, are without the colored 
lines from which the species was named. In this they re- 
semble the undescribed form (No. 23), but unlike that, 
probably have internal teeth. This is a reason for deferring 
the descriptionyor naming of the latter until living speci- 
mens can be obtained. I have not heard of the former 
having been obtained by anyone else in California. 


Helicoids. 


Mesodon (4plodon) armigerus Ancey. (No. 25.) 


The recent separation of this form from the Oregonian 
M. columbianus, is fully elucidated in Binney’s 2d Supple- 
ment, with illustrations. Considering, however, the occur- 
rence of another variety in Plumas County (Bull. 7, 358), 
and that no specimens from the northwestern part of Cali- 
fornia have yet been compared with either of them, it seems 
probable that all the later forms will yet be found to inter- 
grade with that first described, reducing them to subspe- 
cies. 
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Arionta arrosa Gould. (No. 26.) 


I have lately seen several more specimens of the small 
form mentioned in Bull. 7, p. 372, labeled ‘“4. arrosa, Ala- 
meda Co.” by the finder, and probably from near the same 
locality. It is therefore not a chance straggler there, though 
rare and local only in or near ‘‘ Redwood Cafion,” just as it 
is found near the redwoods west and north of the bay. The 
size is less than that of coast specimens, but larger than 
some from Napa County, and though about equal to some 
of the varieties of A. californiensis, differs in seven whorls 
and other characters. Connecting links between the two 
are not found yet, though var. holderiana east of the bay 
comes very near some of the forms of var.? exarata north 
of it. 


A. (californiensis) ram n sa Gould. (No. 32.) 


This form shows an ability to withstand droughts and 
heat, great than any other of the large banded species of 
this coas’ On the east shore of San Francisco Bay it is 
sometimes found in colonies along the sides of little gullies, 
washed out by springs which almost entirely dry up in sum- 
mer, and where no rocks or trees shelter them, the largest 
vegetation being a c wse grass about five feet high, and 
annual herbage. Thc may be found in these stations tor- 
pid during about four dry months, partly concealed in 
slight cavities, and are remarkable for thickness of shell, 
derived from the fossiliferous soil of the pliocene terraces 
jrom which the springs flow. They are not found along the 
permanent streams near by, where rocks and shade abound, 
and where the thin form No °0 is rather common. 


A. anachoreta Binney. 


In the synopsis (Proc. Cal. Acad., iii, 338.), I classed this 
bandless shell as perhaps identical with a form found near 
lat. 42°, and still of uncertain specific standing; but since I 
have collected near the place where Thomson found the 


WEST COAST PULMONATA. at 


type specimen, and for fifty miles or more around there, I 
am satisfied that it is merely a bandless (perhaps diseased) 
specimen of one of the large species found there. Mr. 
Binney remarked its resemblance to A. nickliniana. It is 
perhaps as near var. bridgesii, which is the prevailing form 
where it lived, but may have been of var. holderiana. Simi- 
lar accidental defects being found in all the banded spe- 
cies, it cannot be considered a subspecies, and scarcely a 
variety. The same may be said of the form called nicklini- 
ana Lea., a very uncertain type, while var. bridgesii is well 
defined. Bandless specimens of other forms are sometimes 
found. 

Mr. Ancey, who is inclined to divide both genera and 
species too much, has recently made new names for the 
sroups here included in Arionta and Campylea, viz., Hel- 
minthoglypta Ancey, type A. tudiculata Binney, which he 
says differs much from Arionta (arbustorun) internally, and 
Micrarionta Ancey, types C.? rujicincta, C.? gabbi and C.? 
facta, which I consider of the same group as C.? traskii, C.? 
fidelis, etc., though he does not include these. 

From his remarks on these two genera, I conclude that 
he retains the latter in Lystnoz (but still uses the generic 
name AGLAIA), giving the two new genera as the parallel 
series to Arionta and Campylea of Europe. 


A. exarata (Pfeiffer). (No. 35.) 


It was intended to have the name of this shell in the col- 
umn of species, like Nos. 26 and 30, but the printers put it 
with the subspecies. Should it yet prove to intergrade 
with either of the two, it will be with 26, not with 30. 


C. 2 (fidelis?) infumata Gould. (No. 36.) 


In his ‘‘ 1st Suppl. to Terr. Moll. of U. S.,” Mr. Binney 
has figured one of the links between the two so-called 
species here combined as ‘‘ the smooth form of infumata,”’ 
but does not mention the many intermediate gradations be- 
tween the two, which perhaps he has not seen. It may, 
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however, be as well to continue to regard the original types 
of west-coast forms as distinct species, the intermediate 
links being generally confined to narrow geographical limits. 
It is a still unsettled biological problem whether different 
species of these low orders of animals may not originate 
new species by hybridization, some of the progeny being 
fertile, and perpetuated by natural selection. Mr. Binney, 
(‘‘Man. of Amer. Land Shells,” pp. 122-3, 1885) con- 
siders the two as identical, or varieties of one species, but 
they exhibit such a wide difference in their extreme forms 
as is not seen in any other known species, and must rank at 
least as sub-species. 


O.? infumata presents a curious instance of possibly pre- 
servative color-variation, as it commences to appear just 
south of the Oregon boundary, where a drier climate makes. 
fires more frequent, and from its color is less easily 
seen by enemies among charred logs and leaves, while 
its lower, angled form, enables it to crawl under logs 
or into fissures of rocks, where C.? fidelis cannot thus 
protect itself. Thus it exists with the depressed forms, 
11 and 37, as far east as Solano County. The same 
may be observed of the angled and hirsute race of C.? mor- 
monum, called hillebrandi, found in the Sierra Nevada be- 
tween lat. 37° and lat. 38°. A black variety of C. ? sequoicola 
has also been found in the Santa Cruz Mountains, where 
fires are so frequent and destructive, but no angled form 
of any kind is yet known in the southern Coast Range, al- 
though a fossil of that shape occurs on Santa Barbara 
Tsland, which I have referred to the living species A. ? tryona, 
now only found rounded. (See Proc. Cal. Acad. VI., 17, 
1875.) 


It is not uncommon to find colonies of some of the large 
Helicoids killed by fire, a slight scorching of the shell being 
sufficient to kill them. It is thus evident that in the drier 
localities farthest from the coast where fires are likely to 
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spread most widely, the angled, or even the depressed shells, 
being best suited to crawl into the deep fissures of the earth, 
rocks, or under logs, must oftenest escape burning, and thus 
become the prevailing forms stocking those regions. Thus 
may be explained the distribution of such forms as A. (cal.) 
ramentosa (No. 32), which prevails over most of the two 
counties east of San Francisco Bay, while A. exarata takes 
the place of A. arrosa in most of Santa Clara valley, but is 
less common west of the Santa Cruz Mountains. 


An approach to the angled form is sometimes seen in J. 
armigerus (No. 25), but as that species only lives in very 
damp places, this variety may be of different origin. The 
imperforate and toothed variety is given as Ancey’s type, 
but the umbilicated toothless form is the most common, 
being very near that found in Plumas County. 


Mr. Badger has lately brought from Eel River, Humboldt 
County, near lat. 40°, and perhaps 1,000 feet elevation, the 
largest specimens of C. ? infumata Lever saw. One belongs 
to Binney’s smooth variety, but is nearly destitute of angle, 
and though very dark has a darker line on the body whorl. 
and traces of the impressed revolving grooves of jfidelis. It 
measures in breadth 1.74 inch, axis 0.76, alt. 0.90, being of 
about three times the bulk of Alameda County shells, and 
with only traces of their peculiar epidermis, but is a dead 
shell somewhat worn. Itis the largest land-shell I have seen 
from the west coast of the United States. 


A smaller, less worn shell, from the same place, is 
more angled, but the surface even more like that of jidelis, 
shining beneath, but band very faint. They might in- 
deed be almost called a black variety of fidelis, and are 
truly intermediate. The largest has about the width of the 
ereat G. newberryana figured in Binney’s 1st Suppl., Pl. IV., 
but is higher and heavier. With them are some of A. arrosa, 
very large and approaching the form I called arboretorum 
Val., also one M. vancouverensis nearer the Oregon shell than 
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those southward. These show the effect of the climate to- 
ward the northwest, and indicate a promise of new forms 
in that direction. Species are known to extend across the 
country for 150 miles inland, at short intervals, near lat. 
40° to 41°, but are still very imperfectly known. 


A Portland, Oregon, paper reports that the large species 
of that vicinity, C.? fidelis, is sold there for food. 
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BIRDS AND EGGS FROM THE FARALLON ISLANDS. 
BY WALTER E. BRYANT. 


Read December 19, 1887. 


Situated about thirty-five miles west from San Francisco, 
California, is a cluster, or rather three clusters, of rocky 
islands commonly known as the Farallones. Upon the 
charts, these islands are individually designated as North, 
Middle and South Farallones. 

The latter island is the largest, and the only one inhabi- 
ted; all the sea-birds that nest on the others are also found 
upon the South Farallon. It is regarding this island and 
the adjacent rocks that this paper will treat. 

The islands have been occasionally visited by naturalists, 
but their stay has usually been of short duration, a few 
hours oftentimes; or, if they stayed for days, the time has 
been largely devoted to the accumulation and care of spec- 
imens rather than to the study of the birds which congre- 
gate in countless numbers during the breeding season. 

Mr. W. Otto Emerson, who visited the South Farallon 
from June 14th to July 2d, 1885, and again from May 2d to 
June 2d, 1887, has generously placed with me his match- 
less collection of birds and eggs and his notes regarding 
them, for publication. Mrs. W. H. Rugg, wife of the chief 
hight-keeper, has contributed interesting notes and data 
concerning many of the birds, particularly strageling 
species. 

The first impression of the island, Mr. Emerson tells me, 
is that it is low, rounded and knoll-shaped; but on ap- 
proaching nearer, it discloses its high, rough and rocky 
character. By the time the anchorage at Fisherman’s Bay 
is reached, the island and adjacent rocks are seen to be 
fairly alive with birds, whose clamor and rushing wings, as 
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they rise—alarmed by the boat’s whistle—can be compared 
only to a swarm of bees ona grand scale, at the time of 
leaving the hive and undecided what direction to take. 
Arch Rock, Sugar Loaf and East End seem, in places, to 
be covered with snow, as the sunlight falls upon the white 
breasts of the murres. 

The South Farallon extends about a mile in length from 
east to west, and is nearly half as wide as long. It is of 
granite formation, with a broken ridge extending length- 
wise and interrupted, in places, by precipitous bluffs and 
ragged, rocky points. 

At the west end is the highest bluff, Indian Head, one 
hundred and five feet above the sea-level. From there a 
fine view can be had of part of Breaker’s Bay, and along 
the whole side of the main island. 


The shore-line is very uneven, long and narrow fissures 
running in from the sea and often extending under the 
rocks. One of these under passages has an opening on 
the island, and is supplied with a fog-horn which is blown 
by the rush of air driven through by the waves. From the 
summit of Tower Hill, the most elevated point, 343 
feet above the sea, the North Farallones, seven miles 
away, can be plainly seen, with Middle Rocks lying 
between—a small group, one hundred and sixty-six feet at 
the greatest height. They are seldom visited, being dan- 
gerous to land upon. 


No shrubs of any kind grow on the island. The princi- 
pal vegetation consists of the Farallon weed (Beria mari- 
tima). This plant, and also alfileria, and the roots of Lep- 
igonum macrothecum are eaten by the rabbits which inhabit 
the island. They were introduced from England by a sea 
captain, who brought over a few as a present to a former light- 
keeper; and they multiplied until there was not sufficient 
food to support them, many dying of starvation during a 
dry season. At times, they furnish the only fresh meat 
which the light-keepers and their families have during 
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weeks or months of stormy weather. Other plants have 
been introduced in the hay brought for ‘‘ Jerry,” the island 
mule, whose duty it is to haul the car over the tramway 
from the landing to the store-house. 

The only fresh water to be had on the island is that which 
is caught during the rainy season and saved in cisterns. A 
few springs near the shore line are too strongly charged 
with guano to admit of their being used for drink. 

Birds rarely or never fly against the light-tower, but oc- 
casionally strike the bell-wires running from the house to 
the tower. 

The abundance of the breeding water-birds is estimated 
to be in the following order: 1. Murre. 2. Western Gull. 
3. Cormorants (including three kinds). 4. Pigeon Guil- 
lemot. 5. Tufted Puffin. 6. Cassin’s Auklet. 7. Ashy 
Petrel. 

It is, of course, understood that the land birds of this 
catalogue are, in most cases, to be regarded as strag- 
glers either driven off shore by high winds, astray in heavy 
fogs, or resting on their migrations to the north or south- 
ward. 

During the bird-wave in May, 1886, the weather was un- 
usually fair. No stragglers were noticed by Mr. Emerson 
in 1885. Mrs. Rugg saw a few that year. 


1. Lunda cirrhata. 

TurreD PurFin.—Arriving at the island in pairs during 
the latter part of March, they associate in pairs until their 
single egg is laid, after which the one not sitting re- 
mains near the entrance to the burrow; the presence of 
this sentinel—which may be either male or female, as both 
birds take part in incubation—indicates a nest with a 
bird sitting. 

They burrow when possible; otherwise, make use of nat- 
ural cavities anywhere on the island for a nest. Sometimes 

_a few pieces of weeds are carried in, but often no material 
is used in the nest. 
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It is always safe to wear a heavy glove when taking a 
bird from its nest. They will strike a few times at one’s 
hand, and then retreat, if there is room; but if not, they 
become angered and bite viciously. One caught Mr. Em- 
erson by a finger and bit it to the bone, holding on with 
bull-dog tenacity until killed. 

When alighting, they hold the body and head low and 
then straighten up, adjust the wings and draw the head 
back proudly. On the rocks, or flying about, they are si- 
lent, but when two are in the same burrow they keep up 
what sounds like an angry quarreling and scolding. The 
sentinels, if alarmed, circle about; but when a person re- 
mains perfectly quiet they will soon return and light with- 
ina few yards. Their bright and oddly-shaped bill, white 
eyes and yellow nuptial tufts, which fiutter in the wind, 
make them birds of peculiar interest to observe in life. 

The food of the puffins was found by dissection to con- 
sist mainly of small fish, together with some alge. 

Young, with feathers plainly appearing through the 
down, were taken July 26, 1886. 

I have carefully measured fifty puftin’s eggs, which avyer- 
age 70.2 mm. x 48.4mm. The individual proportions of 
eight eggs, showing the greatest and smallest extremes of 
both diameters, are 81 x 50; 77 x 48; 74 x 50; 71.5 x 51; 71 
x 46; 65.5 x 45; 64 x 50; 63.5 x 50 millimeters. 


2. Ptychoramphus aleuticus. 


Cassin’s AUKLET.—A strictly nocturnal species, flying 
during foggy, stormy or moonlight nights, but never 
at dusk. They arrive early in the year, coming in 
great numbers in the night of January 14,1887. The 
auks do not fly until it is quite dark, and are supposed 
not to fly very high; otherwise more, it would seem, would 
strike the lighthouse. One, attracted by a lantern carried 
by Mr. Emerson, flew with characteristic swiftness directly 
at it, but missed and struck against the side of a house, 
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when it was picked up stunned. Auks have struck persons 
walking without a light, but always below the shoulders. 
From the balcony of the light-tower they could be heard 
below calling; their note is the most noticeable of the 
night cries, seeming to predominate over all other bird 
sounds, especially during stormy and windy nights. 

On the Farallon Islands they do not burrow, but lay in 
natural cavities over the entire island, particularly where 
a pile of rocks afford concealment. The inhabited places 
may be known by the excrement accumulated about the 
entrance. They use no nest material, laying a single un- 
marked ege. Several young are supposed to be raised dur- 
ing the season. Many nests were found occupied by 
young in down and one adult bird sitting upon a fresh egg; 
in some nests the egg was kept warm by contact with the 
young. In no instance were two old birds found in the 
same nest, and no birds were found at the time search was 
made without an egg or young or both. The majority of 
adult birds taken were females, although both sexes were 
found sitting. If provoked, either young or old will seize 
afinger and hold on. The old birds are silent when on 
the nest, but the downy young make a faint peeping when 
disturbed. When taken from the nest, they endeayor to 
crawl out of sight, and if tossed into the air they descend 
quickly and hide themselves from the light. They com- 
menced flying this year as early as April 2d; and eggs have 
been found as late as November 20th, 1886, showing a 
breeding time extending through eight months. 

The eggs, when held to the light, show a pale shade of 
emerald green. 

Fifty specimens measured average 45.3 x 32.5 mm. The 
extreme largest and smallest eggs were found to measure 
respectively 49 x 35; 48.5 x 33.5; 48 x 36; 47.5 x 36; 46x 
32; 43 x 32.5; 48 x 82; 42.5 x 34 millimeters. 

I have taken measurements of examples of both sexes, the 
averages of which, in millimeters, are here appended. 
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Three males.—Wing, 127; tail feathers, 33.3; exposed 
culmen, 19.2; tarsus, 23.3; middle toe and claw, 36.2. 

Five females.—Wing, 127.8; tail feathers, 32.5; exposed 
culmen, 19.8; tarsus, 23.9; middle toe and claw, 35.1. 


3. Cepphus columba. 


Pickton GuImLLEMoT.—This species is one of the last to 
arrive at the island, and is to be found in pairs after 
May Ist. 


When at rest they squat, duck-like, upon the rocks, hold- 
ing the bill in horizontal position; occasionally a few will 
rise to a standing position, with their bills considerably 
elevated. 


Previous to laying they gather in small groups, usually 
near the water’s edge, and when disturbed rise to the stand- 
ing position, and in this attitude, with open bills, they 
salute each other or returning fellows, by making a pevuliar, 
whistling cry, that can be heard at all times of the day. 
After pairing they fight a great deal among themselves, 
chasing each other on the wing and engaging in combat on 
land and water. Mrs. C. M. Crowell, of Haywards, Cal., 
witnessed a fight in the water, which continued for ten 
minutes; they first held fast to each other’s bills, then sepa- 
rating, one dived and the other swam about watching closely 
for the appearance of the first, which, on coming to the sur- 
face, was at once attacked and tormented until it finally dived 
and came up beyond reach of its adversary. If caught, 
they show a disposition to fight, but first will endeavor to 
escape by crawling away. 

They lay wherever concealment can be found, in dark 
caves and fissures, under boulders, and the tramway wall; 
most of the nests were found on flats near the water’s edge. 
Two eggs, the largest number found in one nest, are laid 
without any attempt being made at nest-bnilding. Some 
observers have credited them with carrying small pebbles 
to their nests, but as these are not always found where the 
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eggs are laid, their presence may be due to some extent to 
accidental accumulation. When a bird leaves the nest, the 
mate at once pursues, as though trying to drive her back, 
chasing her along the ground, with upraised wings, mean- 
while making the usual hissing noise, and following her even 
out to sea. 

Upon each side of the abdomen of the specimens which 
I have examined are bare spots against which the eggs are 
held. 

Although noisy at most times, they are invariably silent 
while sitting, differing markedly from the puffins in this 
respect. In no place were two birds found occupying the 
same cavity. If their eggs are taken, they will lay again 
in the same place. 

Their food consists principally of fish, which they obtain 
by their expert diving. 

Egg laying begins early in May and continues into July. 
Young in down were found July 16th, 1886. 

Twenty-five sets of two eggs each average 61.6 x 41.4 mm, 
Selected specimens of the two extremes in size measure 
66.5 x 41.5; 66x42; 64x43; 60x48; 60x 39.5; 59.5 x 39.5; 
58.5 x 41;5; 58.5 x 41 millimeters. 


4, Uria troile californica. 

CatirorniA Murre.—By far the most abundant species, 
outnumbering all others combined. They begin to arrive 
on the island in myriad numbers by the first of April, and 
commence departing about the middle of September; by the 
first of October they have all ieft the island but can be 
seen upon the water. 

Their arrival usually occurs at night when great numbers 
come suddenly, and perhaps leave the next day; especially 
are they likely to leave soon after coming—and before 
mating—if a storm occurs, returning of course later. 

The food of the murres consisted, as far as was learned, 
wholly of fish. 
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‘When on the wing the murre sometimes makes a peculiar 
grunting sound; on the rocks they are very noisy, bowing 
their heads continually. They are much more clamorous 
and make greater demonstrations when they are joined by 
others, and like all the island sea fowls, are more so before 
a storm. 

Distributed over the entire island and also the isolated 
rocks, and North and Middle Farallones, but in places much 
more abundant than in others; these densely populated 
rookeries are the ones worked by the eggers, who, during 
three months of the year, send the eggs of the murre and 
western gull to the San Francisco market, where they find a 
sale at from twelve to twenty cents a dozen. 

Between 1850 and 1856 there was reported to have been 
brought to San Francisco between three and four millions 
of eggs. For the last few years the number of eggs mar- 
keted has averaged from one hundred and eighty thousand 
to two hundred and twenty-eight thousand. In 1886, two 
men who were left on Sugar Loaf collected one hundred 
and eight thousand eggs. 

The South Farallon being the principal island, and the 
only one inhabited, is the one from which, with neighbor- 
ing islets, the entire egg crop is harvested—most of the 
eges coming from the Great Rookery at West End. The 
- business is carried on by twelve to fifteen men, who inspect 
the rookeries occasionally to learn when the murres have 
commenced laying, as the time varies with different seasons. 
When ready to begin picking, all the eggs that can be 
reached are broken, so as to insure only fresh ones being 
taken, for the eggers maintain that an egg sat upon for ,a 
day is unfit to market; the gulls willingly assist in this de- 
stroying work. The entire main island, or rather those 
parts of it which are picked, is gone over every other day. 
In the forenoon of the first day they take the West End, 
commencing with Main Top, going out Great Rookery and 
to Indian Head, then across the flat to Murre Bridge. In 


ee 
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the afternoon, if not too tired, they collect on Seal Rock; 
but if this is omitted, all the eggs there must be destroyed, 
and a fresh lot laid, before any can be saved for market. 
The second day’s picking will be made on the main part of 
the island, including all the rookeries at East End, also on 
the North Rocks and Sugar Loaf. -Picking usually com- 
mences on Sugar Loaf, an isolated rock 185 feet high. It 
is warmer there, and more protected from prevailing winds, 
and, being less disturbed than the main rookeries, the 
murres lay there first. 'This rock is reached by means of a 
boat, which is left in charge of one man, while four or five 
others begin gathering, working from below upwards. 
Another man starts at once to the top and collects there, 
meanwhile keeping the gulls away. The boat seldom 
reaches the Sugar Loaf unnoticed by the gulls; but when 
it does occur, the first to make the discovery raises the cry, 
when all the gulls in the vicinity rise screaming, and fol- 
low the men—hovering, screaming and cackling over them. 
The Sugar Loaf is the most difficult place to collect eggs. 
In several places ropes are made fast to enable the eggers 
to reach the most inaccessible places. Two men have lost 
their lives on this rock: one of them fell, last year, into the 
sea and was never found. He had injudiciously stowed too 
many eggs in the front of his shirt, and in passing a narrow 
Shelf the eggs actually crowded him off. Minor accidents 
and mishaps are of almost daily occurrence. One egger, 
having about ten dozen eggs in his shirt, fell and rolled a 
distance of twenty feet; although uninjured, he was com- 
pletely soaked with egg. Asa rule, the eggers get consid- 
erably spattered by the excrement from the birds whirling 
overhead. 


Before proceeding further it will be well to notice closely 
the men who engage in this nest robbing extraordinary, and 
the methods they employ. The eggers are Italians and 
Greeks, usually those who have been engaged in fishing 
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about the islands: the first party to take possession each 
year manages to hold their position against all comers and 
to even defy the United States authorities to remove them. 
Being trespassers, they have, on more than one occasion, 
been taken away, but only to return the following year. 
This season the party secreted themselves in Murre Cave 
while the revenue cutter Corwin hovered about the island 
for hours. living in caves or tents improvised from old 
sails and spars their requirements of life arefew. A cotton 
flour sack (100 1b. size) is made into an egg shirt by cutting 
out a hole in the bottom for the head and one on each side 
for arm holes; a gathering string is passed around the mouth 
of the sack which, when it is put on, is drawn tightly about 
the waist; a slit down the front of the shirt from the neck 
makes an opening for stowing the eggs, while a padding of 
Farallon weed inside on the bottom forms a cushion for 
them. 

Arriving on the picking ground or in a murre cave, they 
set to work, using both hands when possible. The birds 
take wing by pitching from their narrow shelves or scram- 
ble pell-mell out of the cave past the eggers. Highteen to 
twenty dozen murres eggs is considered a good load for a 
shirt, and about as heavy and bulky a load as a man will 
care to pack. Having filled the shirt the eggs are emptied 
into a basket to be carried to the landing. If overtaken by 
night, the eggs are dumped into a pile until the next day. 
The baskets filled with eggs, or the heaps which sometimes 
contain as many as one hundred and fifty to three hundred 
dozen, are most carefully covered with old sacks or weeds 
and weighted with rocks to prevent the gulls from getting 
at the contents. A few of these persistent thieves invaria- 
bly hang around the egg heaps and baskets, and if an open- 
ing is espied revealing to sight an egg, they pull and tug at 
the weeds or sacks till the egg is obtained, when the lucky 
bird flies away with it, followed by others whose screams 
soon attract a large congregation about the eggs, which in 
an incredibly short space of time are all taken. 
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When sending the eggs to San Francisco, they are simply 
tumbled into the fishing boat; many are thereby dented or 
slightly cracked, but they are seldom broken enough to in- 
jure their market value. At San Francisco they are boxed 
and taken to market. 

The single large egg laid by the murre is deposited at any 
place upon the rocks furnishing space enough for the 
bird to sit. Its pear shape, an all-wise provision no doubt, 
preventing it from rolling off of a slightly inclined plane. 
The egg is constantly guarded by one of the pair, for if left 
exposed it would be at once carried away by some watchful 
gull. Sometimes two or three gulls will combine to rob a 
murre that is separated a little from the colony; by feints 
and tormenting from all sides the murre, in an unguarded 
moment, or when striking ata gull, is certain to expose the 
egg, which is immediately snatched by one of the gulls, 
who, flying away, is pursued by the others for a share of the 
spoil, which they seldom get. The gull in possession of the 
egg retires to a convenient spot and breaks the egg, not by 
dropping it, for by that he would lose the contents, but by 
rolling it around against the rocks till itis dented sufficiently 
for the gull to insert his beak. 

The gulls pick murres’ eggs up bodily, and carry them away 
in their capacious mouths, but do not stick their bills into 
them to get hold, as stated by some writers, whose observ- 
ations must have referred to eggs already broken by the 
gulls or eggers. 


When the young is hatched the parents must be ever as 
watchful, for the gulls will steal a young murre as soon as 
they would an egg, and will swallow as large a young as 
they can get down their insatiable throats. 


As soon as the young can care for themselves, that is, af- 
ter the pin feathers are started, the murres leave the island, 
or if the gulls are particularly numerous or troublesome, 
old birds, in order to save their young, crowd them from 
the rocks down and into the ocean where by diving they can 
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escape the gulls. If the young when crowded off a shelf 
by the parent falls upon another rock it is quickly followed 
by the old bird, who broods over it until another oppor- 
tunity and another shove launches the young one in the 
water. 


The parents share equally the duties of incubation, one re- 
maining on the egg during the day the other by night. During 
the day few are seen flying unless disturbed by the eggers or 
the report of ‘a gun, but when the relief is made morning 
and night they are especially noisy, quarreling and scream- 
ing in great masses of bird life. 


The young sea lions have a great fondness for murre’s 
egos, and as soon as they are large enough to know what an 
egg is, and once get the taste of them, they become another 
factor in the destruction of eggs. Mr. Emerson has seen 
young sea lions with their muzzles slabbered with egg. The 
old sea lions do not trouble the rookeries, but spend their 
time ashore basking about the water’s edge. 


The island mule has also found that eggs make an agree- 
able variation to his diet. He hunts nests very assiduously, 
erowing fat and sleek in the breeding season. 


The large series of eggs of this species in Mr. Emerson’s 
collection exhibits a wide range of variation in coloring, they 
being specimens selected from thousands. In size, fifty 
ordinary sized eggs average 82.9x 50.8 mm. The following 
measurements show the extremes of normal specimens which 
were examined, 92x53; 91x51; 85x54; 85x63; 79x47; 
77 x47; 75x49; 75x 50.5 millimeters. 

Some diminutive eggs, and those noticeably of different 
shape or size, measured 95x 46; 87x45; 77x48; 73x 46.5; 
68 x 44.5; 63.5x 37; 60x 38.5 millimeters. 


6. Larus glaucescens. 
GLAUCOUS-WINGED GuLL.—A few were seen about the 
island as late as May. 
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6, Larus occidentalis. 


Western Guitu.—This is the only gull which breeds on 
the Farallon Islands, and eggs of other species, such as 
California gull and American herring gull, purporting to have 
been collected there, have undoubtedly been wrongly iden- 
tified. In numbers the gulls rank about second during the 
summer. In winter they distribute themselves along the 
coast and into San Francisco Bay, congregating at the 
island by the first of April. The gulls are indiscriminate 
feeders; in addition to their usual articles of diet, they sub- 
sist largely upon eggs during the summer. They do not eat 
the eggs of their own species, nor do they trouble the cor- 
morants after the murres have commmenced laying. Sea 
urchins, crabs, voung murres and rabbits, and fish stolen 
from the cormorants’ nests are eaten. Not being quick 
enough to swoop upon the rabbits, they catch them by pa- 
tient watching at their burrows, and will patiently try for 
fifteen minutes to swallow a squealing young rabbit, and 
finally fly away with the hind feet protruding. The dead 
bodies of murres are also eaten; they detach pieces of flesh 
by backing away and dragging the body, meanwhile shaking 
their heads, till a piece breaks off. A young gull raised 
by Mrs. Rugg has returned to the island annually for four 
years; although not tame enough to take food from her 
hand, he comes to the house and picks up any scraps of 
cooked food thrown to him and flies away screaming. He 
will not take raw meat, and would not eat it when young. 
He does not appear for food oftener than once a day, and 
sometimes only once a week. 


They nest in small colonies of ten pairs or less, either on 
low flats or the high points. Two weeks are occupied in 
the rebuilding of last year’s nests; on many days they appa- 
rently do not work at all. Even after the first egg is laid 
they continue to carry fragments of dry Farallon weed to 
their nests. The first eggs of the season were taken May 
9th, in 1885 and 1886, and May 13th, in 1887. The eggers 
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collect the gulls’ eggs for the San Francisco market during 
the first four weeks of their laying, after which they give 
their whole attention to the murres. 

Usually three eggs constitute a setting, but from repeated 
robbing often only two are laid. When more than one egg 
is found in a nest by the eggers they are destroyed on sus- 
picion of having been incubated. Gulls’ eggs are collected in 
the same way as the murres’, but having thinner shells fewer 
are carried for a load in the shirt or basket. 

A young gull from the islands, apparently but a few days 
old, differs from the downy young described in ‘‘ The Water 
Birds of North America” (Vol. II, p. 230), in having the 
abdomen and sides mottled, although the marks are not as 
clearly defined as those of the back and head. 

The hundreds of gulls’ eggs which I have seen vary con- 
siderably in intensity of color. The average size of fifty 
egos, taken indiscriminately, was 70.2x49.4 mm. The 
largest and smallest measurements found in this series 
of fifty specimens were 76x51; 72x52; 72x48; 71x52; 71x46; 
66x46; 65x48 millimeters. 


7. Larus californicus. 
CaLirornia GuLL.—More or less common during the fall. 


8. Larus heermanni. 
HEERMANN’S GULL.—Occasionally seen by Mrs. Rugg. 


9. Diomedea albatrus. 

SHORT-TAILED ALBATROSS.—An adult male which I have 
not seen, but which has been identified by Mr. Emerson, is 
now in the possession of Mrs. Rugg. The bird followed a 


ship to the island and was shot by one of the men on a tow 
boat, March 20th, 1887. 


10. Oceanodroma homochroa. 


AsHy Pretret.—The last to arrive on the island is this 
small petrel, which is also the rarest of the birds which 
breed there. 
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They nest anywhere on the island in natural cavities, 
particularly those under loosely piled rocks. No nest is 
made and only a single egg laid, although it sometimes hap- 
pens that an egg and downy young will be found in the same 
place. The egg of this petrel was first found by Mr. A. M. 
Ingersoll on the South Farallon, and noticed by him in 
the ‘‘ Ornithologist and Odlogist,’’ of February, 1886. The 
egg is accurately described as ‘‘dull creamy white in color, 
with a circle of reddish dottings so fine as to be almost in- 
distinct, around the large end, which is somewhat flattened 
like the large end of an acorn.” It measured 30x24 mm. 
(1.18x94 ins.) Two sets of petrels’ eggs collected by Mr. 
Emerson, June 15th, 1885, and June 8th, 1886, measure re- 
spectively 30x25 and 31x23.5 millimeters. 


A young bird which was taken from the nest June 11th, 
1886, has a heavy covering of light slaty down on the un- 
derparts, across the interscapulars and on the head. With 
the exception of the parts mentioned the bird is feathered. 
The tips of wing coverts are light gray. 


11, Phalacrocorax dilophus albociliatus. 


FaraLton Cormorant.—Although not the most abundant 
of the cormorants they gather in the largest rookeries for 
nesting. About the first of May this species begins to col- 
lect dry kelp and stalks of the Farallon weed, which they 
carry 1n large mouthfuls to their rookery, usually on some 
rough ridge side. They are very dilatory in the work of 
construction, resting a great deal upon the nest. whereby a 
depression is formed on the accumulated material, for the 
eges. By May 10th some of the nests contain eggs, and a 
week later every nest is covered by a sitting bird; both 
sexes share the work of incubation, one staying on the nest 
while the other is off fishing. 

While sitting the birds purloin material from each other’s 
nests to add to their own. 

They will lay repeatedly in the same nest if robbed. 
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Being the tamest of the cormorants, their nests can be ap- 
proached within a few feet before the birds reluctantly crawl 
off, and if no furthur advance is made, they crawl awkwardly 
back upon the eggs, knowing that the gulls will take them 
at once if deserted. If frightened by the too close approach 
of any one or the report a gun they take wing, but soon re- 
turn. The flight of the cormorants from their rookeries is 
spoken of by Mr. Emerson and others as a wonderful sight. 
The eggs of this species, fifty examples of which have been 
measured, average 60.7x39.5 mm. The most noticeable 
sizes are 64.5x38.5; 64x40.5; 63.5x41; 63x41; 57x38; 56.5x38 


millimeters. 


12, Phalacrocorax penicillatus. 


Branpt’s CoRMORANT.—They commence laying about the 
same time as the Farallon cormorant, selecting places rather 
accessible to an odlogist, where they congregate in large 
rookeries, principally at West End and Sugar Loaf. Like 
the other species they often have great difficulty in getting 
a nest built, as the thieving gulls will carry away the weeds 
about as fast as they can gatherthem. The eggs are usually 
four, sometimes five or even three in number, and vary 
somewhat in shape as well as size. Some eggs are rather 
oblong and pointed at the ends, others shorter and blunt at 
one or both ends—characters which are noticed in all the 
cormorants’ eggs from the island, there being no rule of 
shape to guide one in identifying the species. 

Eleven sets of four eggs and two sets of three give an 
average size of 62.5 x 38.5 mm. 

Special measurements of eight examples to show the ex- 
treme variations offer the following results, 66.5 x 38; 
66x 37:5;, 65x36; 64x40; 615x371; 59.5x41- ioe 40. 
56 x 38 millimeters. 

The young are hatched entirely naked, their skin resem- 
bling a greasy, black kid glove in appearance. In this con- 
dition, and even after the down is on them, they are irresisti- 
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bie morsels to the hungry gulls. The young are abundantly 
supplied with small fish, which may be seen lying in and 
about the nests. 


13. Phalacrocorax pelagicus resplendens. 


Barrp’s Cormorant.—They are less common than the two 
foregoing species, with which they do not associate. The 
nests are built usually in the most inaccessible places, and 
at all altitudes; some were found so close to the water’s 
edge that they were splashed by the highest waves beating 
against the rocky shore. The same rookeries are used from 
year to year, and the same nests are occupied after being 
robbed, the owners simply adding a few more pieces 
of weeds before laying. They congregate in colonies of 
eight or ten pairs, nesting on natural shelves of perpendicu- 
lar or overhanging rocks. Three or four eggs are laid in a 
nest of the same material as is used by the other cormo- 
rants. Incubation commences after the first egg is laid, in or- 
der to keep it protected from the gulls. The birds may be seen 
on the nests for days before the first egg is laid. 

The eggs of Baird’s cormorant may usually be known by 
their small size, the average dimensions of thirty-six speci- 
mens (nine sets of four), are 55.5x36.5 mm. By the fol- 
lowing examples it will be seen that the largest ones are 
nearly or quite the size of some of the smallest eggs of the 
other two cormorants, 59x27; 59x36; 58x38; 58x 37.5; 
Meo a <OOs OLX D0, O25 OD. 

The young are bare when hatched, and do not appear 
with down until they are, as Mr. Emerson judged, about 
three weeks old. 


14. Pelecanus californicus. 
CALIFORNIA Brown PELicAN.—Seven were seen on the 
rocks one morning. 


15. Fregata aquila. 
Man-o’-W ak Birp.—A skull of this was found by Gruber 
on the Island in 1861. 
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16. Merganser serrator. 


RED Breasted MrrcaNser.—One bird was taken by Mrs. 
Rugg. 


17. Oidemia perspicillata. 
Surr Scorer.—A few seen feeding near the island. 


18, Plegadis guarauna. 


WHITE-FACED Guossy Ipts.—One bird was shot in the 
spring of 1884, from a flock of half a dozen. 


19. Ardea herodias. 


Great Brut Heron.—A few are seen on the island every 
winter. 


20. Ardea candidissima. 


Syowy Hrron.—They have been noticed only on one oc- 
casion, when three were seen. 


21. Rallus obsoletus. 


CALIFORNIA CLAPPER Rait.—A female bird was shot No- 
vember 18th, 1886. 


22. Porzana jamaicensis coturniculus. 


Faratton Ratu.—Regarding the claim of the unique 
specimen of this bird as a valid variety, there does not 
appear to be sufficient grounds for its retention as a sep- 
arate form. In the light of Mr. Emerson’s investiga- 
tions, and that of others who have visited the islands and 
found no rails or suitable places for them to live, there 
seems to be but one conclusion to draw concerning it, and 
that is that it is an abnormal specimen of P. jamaicensis. 


23. Fulica americana. 


AMERICAN CooT.—One was caught alive in the spring of 
1884, and kept in a coop for several days before it was al- 
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lowed to go. They are very common on the water about 
the island during the fall. 


24. Phalaropus lobatus. 
NORTHERN PHALAROPE.—They have been seen in the fall. 


25. Tringa minutilla. 

Least SAnppIpER.—This species occurs in flocks on the 
island, and doubtless Hreuwnetes occidentalis does also, but 
specimens were not obtained, 


26. Tringa alpina pacifica. 
RED-BACKED SANDPIPER.—Seen in flocks in the fall. 


27. Heteractitis incanus. 


WANDERING T'ATTLER.—Several were seen every day in 
May, 1886, associated with the black turnstone. More were 
observed in June, 1885. They would not follow the turn- 
stones inland, but remained at the water’s edge. When 
flushed they rose with a short, shrill whistling note, and 
made a long flight before alighting. They appeared to be 
extremely shy at all times. 

At high tide they sat motionless upon the rocks, which 
they resembled in color, making it difficult to detect them 
unless flushed. When the tide was out they fed at the 
water’s edge; following a receding wave they searched hur- 
ridly amongst the kelp for food, running or making short 
flights to escape an incoming breaker. Several times a 
laggard was overtaken and covered by a breaker; when it 
receded he flew to the rocks and after shaking the water 
from his plumage, returned to feed. A male was taken 
July 22d, 1886, and a female later the same month (27th.) 


28. Numenius longirostris. 


LONG-BILLED CuRLEW.—Stragglers occur during migra- 
tion. 
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29. Agialitis vocifera. 
KiLipEER.—Common at times during the fall. 


30. Arenaria interpres. 


TurNsToNE.—An adult male taken by Mr. Emerson, May 
‘th, 1887. 


31. Arenaria melanocephala. 

Buack 'TurnstoneE.—Flocks of five to ten were seen in 
May and June, 1887. They were very tame, feeding slowly 
and quietly aloug the water’s edge in compact flocks. Upon 
higher ground they moved more rapidly and spread out 
more. Individuals were seen as late as August, but they 
do not, Mr. Emerson states, breed on the island. A female 
was taken July 26th, 1886. 


32, Columba fasciata. 

BanD-TAILED Pickon.—A single bird came March 25th, 
1886, and stayed for a day, seeming very tired. A number 
of pigeons visited the island in the winter of 1884-5. 


33. Zenaidura macroura. 


Movurninc Dove.—As many as nine of these birds have 
been seen in a single day. Mr. Emerson observed five May 
25th, 1887. Single birds were seen at different times dur- 
ing the same month, and in August, 1887. 


34. Elanus leucurus. 


WHITE-TAILED KrrE.—Several seen by Mrs Rugg in the 
winter of 1886-7. 


35. Accipiter cooperi. 
Coorrer’s Hawk.—A specimen taken in 1886. 


36. Circus hudsonius. 


MarsH Hawk.—One seen in May, 1885. 
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37. Buteo borealis calurus. 

Western Rep-tat..—Every spring the island is visited by 
numbers of these hawks. In 1882 they came in April, about 
the time of the arrival of the murres, leaving again in May. 
During their short stay they fed almost exclusively upon 
the murres, killing, in the estimation of Mr. Emerson, 
several dozen a day. In 1887 the lighthouse men killed 
about seventeen of these hawks, and during the month of 
May, 1885, twenty-eight, mostly of this species, were 
destroyed. 


38. Archibuteo ferrugineus. 
FrErrucineus Roucu-tec.—One specimen killed. 


39. Falco mexicanus. 


PRAIRIE FALCON. 
1886. 


An adult male taken December 18th, 


40. Falco peregrinus anatum. 
Duck Hawx.—A specimen was shot December 15th, 1886. 


41. Pandion haliaetus carolinensis. 


AMERICAN OsprEY.—One was shot December 15th, 1886; 
no others have been seen since. 


42, Asio accipitrinus. 
SHORT-EARED OwL.—One was seen in the spring of 1885 
and one in May, 1887, by Mr. Emerson. 


43. Speotyto cunicularia hypogea. 


Burrowinec Owt.—I'wo were seen in the spring of 1887, 
sitting on the rocks. 


44, Ceryle alcyon. 
BELTED KINGFISHER.—One was seen August 16th, 1887. 


45, Colaptes cafer. 
RED-SHAFTED FLIcKER.—Occasionally seen in the winter. 
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A specimen, yellow on under surface of wings and tail and 
with red cheek-patches, is in the collection of Mrs. Rugg. 


46. Trochilus anna. 


Anna’s HumMineG-BirD.—A single bird has been seen at 
the island. 


47. Trochilus. 


Humming-birds, supposed to be either rufus or alleni, 
have been seen in the spring, and also on August 15th, 1886. 


48. Tyrannus verticalis. 
ARKANSAS KINGBIRD.—Seen May 28th, 1887. 


49. Contopus richardsonii. 


WESTERN Woop PEWEE.—Seen on a number of different 
days during the month of May, 1887. 


50. Empidonax difficilis, 

Barrp’s Fiy-carcHerR.—One specimen was taken by Mrs. 
Rugg. 

51, Corvus corax sinuatus. 

AMERICAN Raven.—Old nests of this bird are mentioned 
by a visitor to the island as having been shown him by the © 
light-keeper. As they are known to build among the rocks 
in the Santa Barbara Islands, the reference is probably 
correct. 

52. Corvus americanus. 

AMERICAN Crow.—One pair seen during visit of May, 

1887; two pairs in June, 1885. 
53. Agelaius vheeniceus. 
RED-WINGED Buacksirp.— A fall visitor. 


54, Sturnella magna neglecta. 


WesterN Merapow-Lark. — Stragglers come during the 
winter. 
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55. Scolecophagus cyanocephalus. 


Brewer's Biackpirp.—The shyest of the straggling land 
birds that visit the island. They appear in large flocks 
during the winter. 


56. Carpodacus frontalis rhodocolpus. 


Crimson Hovusr Fincno.—They occur at times during the 


winter A young of the year was seen by Mr. Emerson 
May 26th, 1887. 


57. Spinus psaltria. 


ARKANSAS GOLD-FINCH.—Small flocks appear at intervals 
during the winter; they feed on the seed of the Farallon 
weed, and often remain on the island for several days. 


58. Zonotrichia gambeli. 


GAMBEL’s SpaRrRow.—This and the next following species 
visit the islands in flocks. 


59. Zonotrichia coronata. 


GOLDEN-CROWNED SPARROW.—An immature female taken 
September 16th, 1886, on which day large numbers of this 
species were seen. 


60. Spizella socialis arizone. 
WESTERN CHIPPING SpaRRow.—One seen May 22d, 1887. 


61. Junco hyemalis oregonus. 

OrEGon Junco.—Have been frequently seen in large flocks 
during the winter. 
62. Habia melanocephala. 


BLACK-HEADED GROSBEAK.—I'wo birds have been seen; 
one was taken May 28th, 1887. 


63. Piranga ludoviciana, 
Lovutstana TanaGeR.—A male in immature plumage was 
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taken from a flock of nearly a dozen, on September 13th, 
1886. 


64. Chelidon erythrogaster. 


Barn Swattow.—A pair came to the islands on May 21st, 
1887, and after vainly trying to find mud for a nest, 
departed on June 2d, 


65. Lanius ludovicianus excubitorides. 


WHITE-RUMPED SHRIKE. — One seen on the island for 
several days in 1886. 


66. Vireo bellii pusillus. 


Least VirEo.—Two male specimens, one of which was 
caught alive in the house on May 28th, 1887, are in Mr. 
Emerson’s collection. 


67. Mniotilta varia. 


Buiack aND WHITE WarsLer.—A male in good plumage 
was found on the rocks below the bell wires that lead to the 
tower May 28th, 1887; it is now in Mr. Emerson’s collection. 
It measures, wing, 68 mm.; tail feathers, 50 mm ; bill from 
nostril, 8.5 mm.; tarsus, 16 mm.; middle toe and claw, 
15.5 mm. 


68. Helminthophila celata lutescens. 


LutTesceNtT WARBLER.—One was seen in company with 
other small land birds on May 22d, 1887. 


69. Dendroica estiva marcomi. 
WESTERN YELLOW WarRBLER.—Iwo seen May 22d, 1887. 


70. Dendroica czrulescens. 


BLACK-THROATED BLUE WARBLER.—A female of this species ~ 


remained in and about the house for three weeks, dying 
November 17, 1886. It is believed to be the first occurrence 
of this warbler in California, for it has never been observed 
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on the mainland. It measures, wing, 59.5 mm.; tail feath- 
ers, 49 mm.; bill from nostril, 7 mm.; tarsus, 18 mm. 


71. Dendroica townsendi. 


TOWNSEND’Ss WARBLER.—TIwo males were seen on May 
22d, 1887. 


72. Sylvania pusilla pileolata. 


PILEOLATED WaARrBLER.—Immature male taken September 
12th, 1886. A female seen May 22d, 1887. 


73. Galeoscoptes carolinensis. 


CatpirD.—The occurrence of this bird on the South 
Farallon has been noted by Mr. C. H. Townsend, who 
secured a specimen on September 4, 1884. 


74, Salpinctes obsoletus. 

Rock Wren.—Mr. Emerson found this species to be quite 
common on the island, and it is the only land bird which is 
resident. They were found all over the South Farallon, 
but more numerous about the southern exposure of the light- 
house hill. They build in suitable crevices a nest of Faral- 
lon weed, lining it with chicken feathers and hair shed 
from the island mule. About the entrance they accumulate 
small bits of rock, coal, mussel shells, and small bones from 
dead sea-birds and rabbits. Nests containing eggs were 
found on the 5th of April, 1886, and on June 16th, 1885. 
Five and six eggs constitute an average set, but one nest 
was found with ten eggs, two of which were fresh, and the 
others in various stages of incubation. 

Aswell as can be judged from the specimens at hand, 
which are in worn plumage, the island rock wrens are iden- 
tically the same as those from various localities in Califor- 
nia. The average measurements of five males, taken in 
May, 1887, give the following results: 
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Wing, 72.5 mm.; tail feathers, 55.1 mm.; bill, from nos- 
tril, 14.3 mm.; tarsus, 20.4 mm.; middle toe, 14.8 mm. 

Three females, shot at the same time, average: 

Wing, 70 mm.; tail feathers, 52 mm.; bill, from nostril, 
13.8 mm.; tarsus, 20.6 mm.; middle toe, 15 mm. 


75, Sitta canadensis. 


RED-BREASTED NutHatcH.—A number were seen in Sep- 
tember, 1885, and a single female secured for identifica- 
tion. 


76. Regulus calendula. 


Rupsy-CcROWNED KineLer.—A single specimen was taken 
and prepared by Mrs. Rugg. 


77, Turdus aonalaschke. 


DwakF Hermit THrusH.—One specimen seen by Mrs. 
Rugg in the winter of 1886-7. 


78. Merula migratoria propinqua. 


WesTERN Rospin.—Stragglers are occasionally seen dur- 
ing the winter. 


79. Hesperocichla nevia. 


VarieD THRUSH.—Several came to the island in the win- 
ter of 1886-7, and a specimen was secured. 


80. Sialia mexicana. 
WesTERN BLUEBIRD.—A few seen occasionally. 


81. Sialia arctica. 


Mountain Buiuepirp.—They appear in flocks in the win- 
ter time, but remain only a few days. 
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A List of the American Species of Gobudee and Callionynide, 
with Notes on the Specimens Contained in the Museum of 
Comparative Zoology, at Cambridge, Massachusetts. 


By Cari H. E1cgenmMaAnN and Rosa Smira EIGENMANN. 


In the Proceedings of the United States National Mu- 
seum, 1886, pp. 477-518, Jordan & Higenmann have given 
descriptions and the synonymy of the species of Gobiide of 
North America. In this paper we give descriptions of all 
American forms not mentioned by Jordan & Higenmann. 
The nomenclature has been corrected, and the following 
forms described as new: 1, Gobius lucretie; 2, Gobius gar- 
mani; 3, Gobius hemigymnus; 4, Microgobius eulepis; 5, 
Boarbulifer papillosus, gen. et spec. nov.; 6, Clevelandia 
longipinnis, gen. nov.; 7, Callionymus calliurus. 

We wish to express our thanks to Dr. Alexander Agassiz, 
Curator of the Museum, and to Mr. Samuel Garman, for the 
privilege of studying the American Fishes contained in the 
collection of the Museum of Comparative Zoology. 


Family GOBIIDA. 
Suab-family OxyMETOPONTINE. 


I. lIoauossus Bean. 
1. Ioglossus calliurus Bean. Gulf Coast of the United States. 


Sub-family ELEoTRIDINm. 
II. Goxstomorus Lacépede. 


2. Gobiomorus lateralis (Gill). Panama. 
Nos. 13,430 and 13,431, three specimens. Cape St. Lucas, Xantus. 


The specimens have a broad lateral band and a large dis- 
tinct spot on base of caudal. 
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3. Gobiomorus dormitor Lacépéde. 
Eleotris longiceps Giinther, Proc. Zool. Soc. Lond., 1864, 151 (Lake 
Nicaragua). 
West Indian Fauna, East Coast of Central America and Surinam. 


The specimens in the Museum are from St. Thomas, Surinam, Barbadoes, 
Fort de France, Martinique, St. Lucia, Hayti, and Lake Nicaragua. 


The largest specimen is a head from Hayti, which meas- 
ures 5} inches from tip of lower jaw to end of opercle. 


The color in adult individuals varies from light brown to 
blue black. The young somewhat like Gobiomorus lateralis 
in general coloring; having profuse dark markings, the belly 
plain; an interrupted black bar on middle of sides; no regu- 
lar spot at base of tail. 


A specimen collected in Lake Nicaragua by Freebel is 
presumably to be referred to Hleotris longiceps Giinther, but 
no tangible differences can be detected between it and speci- 
mens of Gobiomorus dormitor from other localities. 

A comparison of the species G. lateralis and G. dormitor 


shows them to be very closely related. We append the 
differences observed: 


lateralis. dormitor. 
Scales in median series uniformly, 52. Scales in median series, 55—57. 
In a cross series, 17. In a cross series, 18-—22. 
Scales from nape to first dorsalspine, Scales from nape to first dorsal spine, 
27. 27—34. 
Head in length, 24—3. Head in length, 3—3}. 
Depth, 5—6. Depth, 5%—6. 
Dorsal vi--10. Dorsal vi—10. 
Anal 1a Anal 10. 


4. Gobiomorus maculatus (Giinther) Ecuador. 


III. Dormrraror Gill. 


5. Dormitator maculatus (Bloch). 


Eleotris latifrons Richards. Voy. Sulph. Fishes 57, plate 35, figs. 
4-5, 1837. Dormitator micropthalmus Gill, Proc. Acad. Nat. Sci. 
Phila. 1863. 170. 
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West Indian fauna from South Carolina to Para; Panama. 

The specimens in the Museum are from Charleston, S. C., Mobile 
Bay, Barbadoes, Sao Matheos, Cuba, Hayti, Porto Rico, St. 
Thomas, Martinique, Par4, Gurupa and mouth of Rio Grande. 


Specimens 1} inches long, collected by Mr. Samuel Gar- 
man at Martinique, have interrupted cross bars of light and 
dark. Numerous specimens of the same length from canals 
in Para have similar, but fainter, markings; while many of 
them have longitudinal lines formed by the occurrence of a 
black spot on the centre of each scale. 


There seem to be two forms of the adult—one with the 
profile gibbous, the dorsal outline forming a regular curve; 
the other having the profile depressed over the eyes, the 
anterior portion being sub-horizontal. The specimens from 
Gurupa and the Rio Grande have the profile depressed; all 


the other specimens have a gibbous profile. 


A comparison in detail of the two forms is appended. 
Only extreme differences are given. 


West Indian 
inches. 
Profile regularly curved from first 

dorsal spine to snout. 

Head 3% to 4; depth3 to 34; depth 
always greater than length of head, 

Highest anal ray 1} to 12 in head. 

Distance from first dorsal spine to 
snout greater than distance from 
first dorsal spine to first anal ray. 

Scales in median series 29 to 32. 

Color usually dark brown, a black 
spot above base of pectoral, a short 
bar on base of pectoral. 


specimens, 5 — 7144 


Dr. Jordan’s description of 


Rio Grande specimens, 5, 6% and 
7344 inches. 
Profile depressed over eye, becom- 
ing horizontal anteriorly. 
Head 3; depth 3 to 3%; depth usu- 
ally less than length of head. 
Highest anal ray 12 to 2in head. 
Distance from first dorsal spine to 
snout equals distance from first 
dorsal spine to base of last anal ray. 
Scales in median series 30 to 34. 


Color gray, a jet black spot above 
base of pectoral; a black bar at base 
of pectoral; a black line from eye to 
mouth; longitudinal black lines on 
cheeks and opercles; dark spots on 
back; some silvery scales on sides. 


the types of Hleotris grandi- 


squama agrees well with the specimens of Dormitator mac- 
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ulatus from the Rio Grande. If it is-identical with them 
the species grandisquama cannot be separated from macula- 
tus. 


The characters given by Kigenmann & Fordice* to dis- 
tinguish maculatus from the Pacific Coast species, latifrons, 
are not of specific value. The numerous specimens of mac- 
ulatus examined by us differ in every character more than 
maculatus is said to differ from latifrons. Thus the number 
of scales between the ventral and the vent differs from 12 
to 20 in specimens of maculatus which we have examined. 


6. Dormitator grandisquama (Cuv. & Val.). America. 


Probably another synonym of the preceding. 


ITV. Guavina Bleeker. 


7, Guavina guavina (Cuv. & Val.) 


West Indian fauna, south to Rio de Janeiro. 

The specimens in the Museum are from Ceara, Victoria, Sao Matheos, 
Cuba, Rio Janeiro, Rio Grande do Sul, Turbo, Atlantic Coast of 
Central America, Barbadoes, Goyaz, Brazil. 


8. Guavina brasiliensis (Sauvage). Brazil. 


Eleotris (Eleotris) brasiliensis Sauvage, Bull. Soc. Philom., Paris. 
Series 7, IV, 53; 1880. 
(Bahia. ) 


Depth 63 in total length; head 42. D. VII—I, 9; A. 
I, 9; Scales, 80. 


Snout equal to eye, 5 in head; 2 in interocular space. 
Lower jaw a little produced, maxillary to below anterior 
third of eye. Teeth of outer series enlarged. Preopercle 
without spines. Scales small, ciliated, 35 series between 
origin of second dorsal and anal. Scales on top of head as 
large as those of body, and reaching to tip of snout. 

Uniform brown; length 0.115 m. 


~ *Proc. Philad. Acad. Nat. Sci., 1885, 71. 
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V. Eerorris Gronow. 


9, Eleotris amblyopsis Cope. 
Surinam; Atlantic and Gulf coast of the United States. 


We have examined fifteen specimens, 23 inches or less in 
length, all from Surinam. The scales in a median series 
vary in these specimens from 40 to 44; in a transverse series 
between second dorsal and anal, from 12 to 14. These are 
the only characters which separate this species from -/. 
pisonis (Gmelin). 


The American species of Hleotris may be distinguished as 
follows: 


a. Teeth sub-equal, those of the inner or outer series enlarged. 
b. Cheek entirely scaled. 
e. Teeth of the inner series of both jaws enlarged. 
d. Seales in a median series 40 to 44; in a cross series 12 to 14. 
amblyopsis, 1. 
dd. Scales in a median series 57 to 66; in a cross series18 to 20. 
pisonis, 2. 


ce. Teeth of the outer series enlarged...............-+.+0: beliziana, 3. 
Op Howerhnltof cheels maked. weass. 6 4 aes nneeve cso -ler perniger, 4. 
Mee CURL ALL TEC AI eee sateroycts aioe leis, sonsie alate a fin Sales cote are equidens 5. 


10, Eleotris pisonis (Gmelin). 
West Indian fauna; Florida to Rio de Janeiro. 
The specimens in the Museum are from Tajaperu, Para, Cuba, Rio 
de Janeiro, Victoria, Rio Doce, Nazareth, Pernambuco, Ft. de 
France, Martinique, St. Vincent, Dominica, St. Kitts, Hayti, 
Florida. 

There is considerable variation among the specimens; 
the young have narrow longitudinal lines, and lines radia- 
ting from the eye; the teeth of the inner series are enlarged 
—more in young, less in adult specimens. 


11, Eleotris perniger Cope. 
West Indian fauna south to Rio de Janeiro. 


12. Eleotris beliziana Sauvage. 
Atlantic Coast of Central America. 


13, Eleotris equidens (Jordan & Gilbert). Panama. 
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VI. Erore.is Poey. 


14. Erotelis smaragdus (Cuv. &;Val ). 
West Indian fauna; Key West. 


VII. Gymneteorris Bleeker. 
15. Gymneleotris seminuda (Ginther). Panama. 
Sub-family Gopiinz. 
VILL. Stcyprium Cuv.’& Val. 


16. Sicydium plumieri (Bloch). West Indian fauna. 


The specimens in the Museum are from Hayti, Dominica, Martinique, 
Cuba (Poey’s types of siragus), St. Vincent. 


Mr. Samuel Garman collected several hundred specimens 
of this species at Kingston, St. Vincent. Most of these 
specimens are less than an inch in length, the longest 1} 
inches; they differ considerably in coloration from the adult; 
most are entirely naked, a few of those examined having 
scales only on the posterior part of the body. Caudal 
deeply emarginate. There are traces of about seven dark 
vertical bars; a black bar at base of pectoral; dorsals with 
several series of black spots; an H-shaped figure on base 
of caudal, a black bar on the posterior half of caudal fin; 
belly and lower part of body plain; everywhere else with 
black points. The specimens collected by Mr. Garman may 
be the types of a new species. No large specimens were 
collected at the Island of St. Vincent. 


Specimens an inch and a half in length from Hayti have 
the fins plain and a series of blotches along the middle of 
the posterior part of the body; the body, except the belly, 
is entirely covered with scales which are plainly ctenoid. 


IX. Sicyoprervus Gill. 


17. Sicyopterus gymnogaster (Grant). Panama. 
18. Sicyopterus salvini (Grant). Panama. 
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X. Evortsopus Gill. 


19. Evorthodus breviceps Gill. West Indian fauna. 


XI. Lorxocosius Guill. 


90. Lophogobius cy prinoides (Pallas). West Indian fauna. 


XII. Gostvus Linnzxus. 


21. Gobius lucretiz spec. nov. 


No. 3957, one specimen, 134 inches. Pearl Island, Gulf of Panama. 


Head 33 in length (43 in total); depth 53 (7); D. VII-10; 
A. 12. Scales, in a median series, about 28; in a cross 
series, 8. 


Body slightly compressed posteriorly; head little wider 
than high; eye placed high, its diameter equal to length of 
snout, 4} in head; profile little decurved; mouth large, 
oblique, maxillary extending below posterior margin of 
orbit, 2 in head; intermaxillary anteriorly on a level with 
the centre of the pupil; teeth all recurved, large, those of 
the upper jaw in a narrow band, the teeth of outer and 
inner series enlarged, those of the lower jaw similar, largest 
in front. No dermal flaps on shoulder-girdle. Scales large, 
very weakly ctenoid; becoming cycloid and very much 
crowded above and below pectoral; head, breast and ante- 
rior part of nape naked. As seen through a lens, these 
regions seem to be covered with minute, imbedded scales: 
this effect is, no doubt, due to light reticulations on a 
darker ground. 


Dorsal spines slender, not filamentous; caudal pointed, 
3 in length of body; ventrals 1} in head; pectorals longer 
than head. 

Color ight brownish, with four oblique, dark cross bars 
as wide as the interspaces; four narrower transverse bars on 
nape and back; a large dusky spot at base of caudal; upper 
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half of base of pectoral black; a black spot on opercle, 
margined below and behind with silvery; fins dusky. 


We have named this species for Mrs. Lucretia M. Smith, 
of San Diego, California. 


This is the only American species of Gobius proper hav- 
ing 7 dorsal spines. 


22, Gobius soporator Cuv. & Val. All tropical seas. 


The specimens examined are from Panama, Barbadoes, Para, Itapu- 
ana, Cuba, Galapagos, Sambara, Bahia, Orange Key, Bahamas, 
Pernambuco, St. Thomas, Tortugas, Florida Keys, Martinique, 
Sao Matheas, Curuca, Rio de Janeiro, Rio Doce. 


The color variations among examples of this species are 
very great, specimens from one locality varying from plain 
sand color, or gray, to greenish black: some dark brown 
specimens have light bars across the back; in others the 
scales have light centers forming horizontal series of light 
lines; sometimes there are light spots on sides of head and 
cheek; some specimens are conspicuously marbled with 
light and dark brown; and white spots occur in the centres 
of some of the scales on specimens of any ground color, 
these white spots being brighter on some of the scales than 
on the others, forming interrupted longitudinal lines. If 
any value could be placed upon the coloration, almost every 
specimen would be a distinct species. The color variation 
is irrespective of locality, some localities having all the 
above described variations. The types of Poey’s mapo, 
lacertus and brunneus prove to be color varieties of Gobius 
soporator. 


We have compared these various forms of soporator with 
Gobius albopunctatus collected by Dr. Klunzinger in the Red 
Sea; with others collected by Mr. Garrett in the Society 
Islands, Sandwich Islands and Kingsmill Islands; with 
specimens collected by C. L. Salmin at Cape York, Aus- 
tralia, and with those collected by B. G. Snow on Ebon 
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Island, Marshall Group. We are not able to detect any speci- 
fic differences. Some of the American specimens might 
readily be identified as albopunctatus, but, on account of 
the perfect intergradation of these specimens with the 
typical soporators, we prefer to refer all the specimens be- 
fore us to the one species soporator, which seems therefore 
to be universally distributed in tropical seas. 


93. Gobius andrei Sauvage. Ecuador. 
Bull. Soc. Philom., Paris. Ser. 7, LV, 44; 1880. 


Depth 6 in total length; head, 4. D. VI-I, 9; A. I, 7. 
' Seales, 35 in a median, 12 in transverse series. 


Head much wider than high; snout equal to diameter of 
eye, 43 in head; interorbital space narrower than eye; max- 
illary reaching below centre of eye. Teeth of outer series 
larger than the others; no canines. first dorsal not quite 
as high as body; caudal rounded; upper rays of pectoral 
silky; ventrals not to vent. Scales ciliated. 


Uniform brown; lower part of spinous dorsal tinted with 
black; soft dorsal and anal with large brown spots; anal 
blackish. Length 0.160. 

(Guayas, Ecuador.) 


An examination of the type of this species will doubtless 
prove it to be a soporator. 


. 24, Gobius nicholsi Bean. Californian fauna. 


25, Gobius glaucofrenum (Gill). West Indian fauna. 


There are four specimens of a Gobius in the collection 
labelled ‘‘ No. 13,212, Tortugas, Lyman.” ‘They agree with 
Dr. Gill’s description of glaucofrenwm, which is said to be 
found on the coast of Washington Territory. Evidently a 
mistake has been made in the locality of the type or of the 
specimens in the Museum of Comparative Zodlogy, as it is 
not probable that this species occurs in the waters of Wash- 


60 CALIFORNIA ACADEMY OF SCIENCES. 


ington Territory and also in the Tortugas. As no Goby of 
this type was found on the Pacific Coast by Jordan & Gil- 
bert or by Dr. Bean, in very thorough explorations of that 
region, it is likely that the locality originally assigned is an 
erroneous one. 


The following is a description of the specimens from the 
Tortugas : 


Length 17, 1,4, 14, 14 inches. 


Head, 34 in length (42 in total); depth, 4% (53); 
D. VI—10; A. 10. Scales, ina median series, 23, in a trans- 
verse series, 8. 


Kye as long as snout, 34 in head; jaws equal; maxillary 
barely reaching pupil; teeth in bands in both jaws, those of 
the outer row of the lower jaw enlarged. 


Dorsal spines scarcely filamentous; the third highest and 
equal to depth of body; posterior dorsal rays highest, as high 
as spines. Anal similar to soft dorsal; pectoral long and 
narrow, longer than head, 33 in body; ventral reaching past 
vent. Scales large, thin, finely toothed, reduced on breast; 
nape naked. 


Color in spirits, ight yellowish-brown. A light spot 
on each scale, the spots especially conspicuous near shoul- 
der; six dark spots on middle of back; fainter but 
similar spots along middle of sides; a conspicuous dark 
spot above opercle, a wavy light line extending forward 
from it through lower rim of eye to snout; a straight pale 
blue bar extending parallel to it across preopercle and cheek 
to corner of mouth; a narrow faint bar below it; a triangu- 
lar dark spot at corner of mouth. Cheeks and preopercle purp- 
lish chocolate; opercle and snout plain yellowish; two brown 
spots at base of caudal. The smaller specimens differ from 
this in having the markings more distinct. 
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26, Gobius quadriporus Cuv. & Val. Surinam. 
Cuvier & Valenciennes, Hist. Nat. Poiss., XII, 87, 1837. (Surinam.) 


D. VI—1, 9. A.1,9. Scales as in G. caninus. 


The two pores on the vertical arm of the preopercle very 
open; two smaller ones above them; teeth of the outer 
series small, two small canines on each side of lower jaw; 
dorsal spines not prolonged as filaments; color yellowish, 
with lighter lines which follow the rows of scales; brown 
spots on dorsal; two lines on cheeks. 


27. Gobius stigmaturus Goode & Bean. 
West Indian fauna; Key West. 


28. Gobius shufeldti Jordan & Eigenmann. 
Gulf Coast of the United States. 


29. Gobius garmani sp. nov. 
The types of this species are: 
No. 26,081, one specimen, 3; inches long; Dominica. 8S. Garman. 
No. 26,062, three specimens, 2 inches, 1$ inches, and 1 inch; Fort 
de France, Martinique. S. Garman. 
No. 27,122, four specimens, 3 inches, 23 inches, 2§ inches, and 2? 
inches; St. Kitts. S. Garman. 


Head 4 in length (53 in total); depth 4 (53). D. VI—11; 
A. 11. Scales in a median series 30, in a cross-series 7. 


Body robust, head short and blunt; profile in front of 
eye abruptly decurved, rounded much as in Gobius boleo- 
soma; mouth inferior, horizontal; lower jaw included; max- 
illary extending to below pupil, 2} in head; lips thin; teeth 
short and thick, in a single series in each jaw. 


Dorsals contiguous; dorsal spines filamentous, the second 
and third longer than the rest, reaching past first third of 
second dorsal; last dorsal rays reaching base of caudal; 
pectorals equal to the head in length; ventral short and 
broad, 5 in body; caudal rather long and pointed, 3 in body. 
Scales large, slightly reduced and cycloid on nape. 


Color yellowish, marbled with brown; a series of irregular 
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blotches along the sides; a light spot at base of caudal, 
partly or wholly surrounded by a broad ring of dark brown; 
head slate color, white below; three dark bars extending 
forward and downward from eye to mouth, a triangular spot 
on opercle; dorsals, caudal, and pectorals finely barred with 
black; a chocolate bar on base of ventral; anal margined 
with white; an irregular black bar on shoulder and upper 
half of pectoral; everywhere more or less blotched with 


darker; the blotches at times forming numerous bars across 
the back. 


This species is most nearly related to Gobius boleosoma 
Jordan & Gilbert, and Gobius fasciatus Gill, from which it 
can readily be distinguished by its proportions and its 
color. 


30. Gobius boleosoma Jordan & Gilbert. 
Gulf Coast of the United States. 


31. Gobius fasciatus (Gill.) 


West Indian fauna. 
No. 13,231, one specimen, 1} inches; Hayti. Weinland. 


This species has so far been known only from an insufii- 
cient description of the types which seem to have been lost. 
We add a description of the specimen before us: 


Head 4 in length (42 in total); depth 6 (7); D. VI—12; 
A. 10. Scales in a median series about 30; in a cross- 
series 7. 


Body slender, elongate; head somewhat pointed; profile 
rounded, not as much as in G. garmani and G. boleosoma; 
eye large, slightly longer than snout, 3? in head; interorbi- 
tal area scarcely wider than pupil; mouth slightly oblique, 
maxillary extending to below anterior margin of pupil, 3} 
in head; lower jaw thin and flat; teeth strong, recurved, in 
a band in each jaw; the teeth of the outer series of the 
upper jaw enlarged, several times as large as those of the 
inner series. 
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Scales finely serrate (fallen off anteriorly); ante-dorsal 
region and breast naked. 

Dorsal spines slender, filamentous near tip, not reach- 
ing second dorsal, 1} in length of head; second dorsal 
of moderate height; caudal (tips broken) about 5 in 
length, 12 in length of head; ventral not reaching vent. 
1} in head: pectorals pointed, equal to the head in 
length. 

Color yellowish, marbled with darker above; four oblong 
dark blotches along middle of sides; a darker spot at base 
of caudal; narrow dark stripes across nape; a faint dark 
stripe along upper margin of opercle, through lower margin 
of eye to snout; another extending from angle of mouth to 
edge of preopercle, then extending down along the margin of 
the preopercle and ending in a dark blotch on the lower part 
of the cheek; a dark spot on opercle; first dorsal with two 
curved bars; caudal with three rather broad dark bars; anal 
dusky; connecting membrane of ventral white, its first rays 
blackish, outer rays yellowish; lower parts yellowish. 


32 Gobius stigmaticus Poey. 
West Indian fauna; Southern United States to Rio Janeiro. 
The specimens in the Museum are from Cuba and Rio Janeiro. 

We have compared the specimens collected by Prof. 
Agassiz with the typeof Poey. The Rio Janeiro specimens 
are darker than the type; the bars on the cheek are con- 
spicuous, edged with white; the shoulder spot is larger than 
the eye. The third dorsal spine sometimes is very elongate, 
reaching the fifth or sixth dorsal ray; the last dorsal ray oc- 
casionally extends to the base of the caudal. Posterior 
canines of lower jaw conspicuous, two on each side in some 
examples. The canines are also present in the typical 
specimen. 

33, Gobius lyricus Girard. (No. 13,109, Type of Gobionellus costalesi 
Poey.) 


Depth 55 in length; head 4; D. VI—12; A. 12; pectoral 
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slightly longer than head. Scales on head much reduced, 
toward the caudal enlarged. Caudal long, lanceolate, 23 in 
length of body; highest dorsal ray 3}; highest anal ray 3}. 


Color brownish, the first dorsal with dots on its spines; a 
light stripe near the upper and lower margins of the caudal 


fin. 


The bottle No. 13,109 contains two specimens; the smaller 
one is stigmaticus, the larger we describe above, and we con- 
sider it identical with Gobius lyricus Girard. 


Three other specimens of Gobius lyricus were collected 
on the Island of St. Kitts, W. I., by Mr. Garman. The 


largest is 3 inches long. 


Depth 5 in length; head 4. The second and third dorsal 
spines extend to base of caudal; dorsal rays scarcely less 
than length of head, the last rays reaching past base of 
caudal; the caudal fin is two-thirds longer than the head, 
21 in body. Color light brown, faintly marked with darker; 
the first dorsal with minute derk points, the lower fourth 
of the spines with simple dark spots, above which are jet 
black spots ocellated with white; the second dorsal fin 
dusky, darker posteriorly, the basal portion of the last half 
of the fin evenly black, the anterior four rays marked with 
dark points similar to the spots on the lower parts of the 
spines of the first dorsal; caudal dusky, with two light bars; 
anal plain, darker than body; ventral fins blackish, edged 
with white; pectorals blackish, with many series of white 
spots on the membrane, and short, white bars at base; 
branchiostegal membrane black, with a light margin. 


34. Gobius encaeomus Jordan & Gilbert. 
South Atlantic Coast of the United States. 


35. Gobius smaragdus Cuv. & Val. 
West Indian fauna to Rio Janeiro. 
The specimens in the Museum were collected by Prof. L. Agassiz at 
Rio Janeiro. 
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36. Gobius badius (Gill). 
Gobius bosci Sauvage, Bull Soc. Philom., Paris, series 7. iv. 44. 1880. 
Gill, Aun. Lyc. Nat. Hist. New York, vii, 47, 1859. (Amazon). 
Head 6 in total; depth about 7; D. VI—1,10; A. 1.10; 
scales in a median series about 50, in a transverse series 18. 
Anterior profile very oblique; a line of pores behind eye; 
& pore above each eye; two on upper half of ascending 
margin of preopercle; eye 4 in head; interobital 1+ of or- 
bit; caudal 5 in total length; pectorals 6; color reddish 
brown or ‘‘ dark bay, with a posteriorly straight hoary dot 
in the center of each scale; on the back and sides above, 
the head is plumbeous, with two livid blue bands extending 
from the eye to the upper jaw.”’ 


37. Gobius poeyi Steindachner. 
West Indian fauna. 


38. Gobius strigatus O'Shaughnessy. 
Gobius Kraussi Steinduchner. Ichthyol. Beitr. VII[. 19. 1879. 


West Indian fauna. 
39. Gobius sagitulla (Ginther). Panama. 


40. Gobius uranoscopus Sauvage. Brazil. 
Sauvage. Bull, Soc. Philom. Paris; series 7, IV, 170. 1880. 

Depth 7 in total length; head 44. D VI—10; A. 9; 
Scales 98. 

Head 2 times as long as high; snout obtuse, shorter than 
eye; eye 4 in head, interorbital space very narrow, the eyes 
almost touching. Teeth of outer row much longer and 
stronger than the others. Soft dorsal high; caudal rounded; 
upper rays of pectoral not silk-like; ventrals long; brown, 
marbled with black; some brown points on caudal. Length 
.065 m. 

(Brazil). 

41, Gobius oceanicus Pallas. 
West Indian fauna; south to Rio Janeiro. 


The specimens in the Museum are from Rio Janeiro, Pernambuco, 
Porto Alegre, Nazareth, Sao Matheos. 


2D SER., Vou. I. Issued January 25, 1888. 
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42. Gobius hemigymunus spec. nov, 
No. 27,124, one specimen, 1%4 inches. Dredged in the West Indies. 


Head 32 in length, (44 in total); depth 43 (53); D VI—10; 
A 8. Scales smaller than in G. paradoxus, 17 series devel- 
oped, 7 in across series on tail—fewer further forward. 


Body compressed; depressed anteriorly, the greatest 
depth in this specimen being at the origin of the anal and 
second dorsal fins. Head wider than deep, rounded; pro- 
file much decurved from eye to mouth as in paradoxus; eye 
perfectly round, smaller than in paradowus, 15 in the rounded 
snout, 5 in head; interorbital space scarcely wider than 
orbit; mouth somewhat oblique, larger than in paradoxus, 
the maxillary reaching beyond posterior rim of orbit; lower 
jaw slightly shorter than the upper; teeth in the upper jaw 
in a band, the outer series remote, and the teeth several 
times as large as in the inner row, all more or less movable; 
teeth in the lower jaw similar, a recurved canine on each 
side near the front. 


Seales very weakly ctenoid, covering only the sides of the 
posterior half of the body, not extending quite to base of 
dorsal or anal fins even at their posterior insertion, the 
upper and lower edges of the caudal peduncle being lke- 
wise free from scales, the scaly region, however, being 
widest on the peduncle, and tapering forward to the central 
point opposite beginning of anal, where the scales are 
smallest. 


First spine of the dorsal not elongate as in paradoawus, 14 
in head, the 3d, 4th and 5th spines slightly exceeding 
the first in height, equalling the posterior rays of soft dor- 
sal, which are little higher than the anterior rays of the soft 
dorsal; caudal rounded, about 4 in length of body, 1} in 
head; ventral not reaching vent, 13 in head; pectorals 
rounded, rather short and broad, 14 in head. 


Color light olivaceous, without distinct markings, every- 
where with minute dark punctulations; eight faint cross 


AMERICAN GOBIIDAH AND CALLIONYMIDA, 67 


bars from dorsal to middle of sides, which, close under 
dorsal fins, are formed of two blackish dots; eight black 
dots along lateral line, the last being at base of caudal; 
fins all smutty, the pectoral lightest, white on its anterior 
half, two dusky spots at its base; opercle ashy; a light bar 
at base of caudal; iris blackish blue, a short straight streak 
of same color from eye to upper lip; an irregular bluish 
mark on cheeks formed of punctulations closely crowded. 

Related to Gobius paradoxus Ginther, from which this 
species differs in the size of the mouth, the greater width of 
the head, the arrangement and number of scales, the first 
dorsal fin, the color, and other minor characters. 

The specimen was dredged. Its exact locality is not 
known. 


43. Gobius paradoxus Giinther. Panama. 


44, Gobius seminudus Giinther. Panama. 


XIII. Cxonornorvs Poey. 


45. Chonophorus flavus (Cuv. & Val.) Brazil. 

The Museum contains two specimens (No. 13,076) from 
Bahia, collected by Professor Agassiz, and one (No. 13,- 
094) from the Rio Doce, which may be referred to this 
species? Our description is taken from the specimens from 


Bahia. 
D. VI—12; A. 11; Seales 55. 


Body very elongate, depth 63 in length; mouth horizon- 
tal, lower jaw flat; teeth in two series in upper jaw, the 
outer ones enlarged; in the lower jaw the teeth are in a 
band. 

Color yellow, with a row of faint ocellated spots along 
middle of sides; dorsal and caudal fins faintly barred; lines ra- 
diating from eye; a line along opercle and half way across 
pectoral; all the markings obscure. 
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The specimen from Rio Doce, like most of the speci- 
mens of other species from this river, is plain blue-black 


46. Chonophorus taiasica (Lichtenstein). 


Euctenogobius latus O'Shaughnessy. Ann. & Mag. Nat. Hist., Series 
4, XV, 145. 1875. 

Atlantic and Pacific Coasts of tropical America. 

The specimens in the Museum are from Bahia. Rio Doce, Barbadoes, 
St. Vincent, St Lucia, Dominica. Mendez, Martinique, Panama. 


The color and form in this species vary much with the 
stage of growth of the individual; the young resembling 
the species of Hadropterus in color and shape. 


In the Panama specimen the head is narrow and pointed, 
eye large; the series of spots along the sides, conspicuous 
and well defined; the caudal has three black bars instead of 
the usual nine or ten narrow lines; a black spot at base of 
caudal. Three specimens, collected by Mr. S. Garman at 
Dominica, are similarly marked, except the caudal, which 
has wavy black lines; specimens collected by him at St. 
Vincent are of a plain sand color. In the older forms the 
head becomes much widened, the premaxillary widens in 
front and projects over the lower jaw, the coloration often be- 
comes less defined, varying from plain sand color to dark 
olive. The teeth in the young are proportionately larger; 
many of the teeth are lost with age, and they seem in much 
less regular series. 


47. Chonophorus mexicanus Ginther. 


West Indian fauna. 
XIV. Lepimocosivs Gill. 
§. Lepidogobius. 
48, Lepidogobius lepidus Girard. 


Californian fauna. 
The specimens in the Museum are from San Francisco. 
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§.  Hucyclogobius Gill. 


49, Lepidogobius newberrii Girard. 


Californian fauna. 
XV. Microcosius Poey. 


50. Microgobius signatus Poey. 


West Indian fauna. 
The types are in the Museum. 


51. Microgobius eulepis spec. nov. 
No. 27,123, one specimen. Fortress Monroe, S.C. Mrs. C. N. Wil- 
lard. 


Length 13 inches. Head 4 in length (54 in total); depth 
54 (7); D. VII—15; A. 16. Scales, 50 in a longitudinal 


series, 14 in a cross-series. 


Body elongate, scarcely compressed; head slightly higher 
than wide, the depth 14 in its length; eye large, longer 
than snout, 34 in head; snout 5 in head, rather broad, not 
pointed as in thalassinus; preorbital narrower than pupil; 
mouth very oblique, maxillary not extending beyond ante- 
rior margin of pupil, 2} in head; teeth in the upper jaw in 
a very narrow band, slightly enlarged in the outer series, 
largest towards angle of mouth; teeth of the lower jaw in a 
similar band, some of the outer ones in front long and slen- 


der. 


Seales cycloid, rather large, crowded anteriorly, regu- 
larly arranged, not imbedded, as in signatus, not deciduous 
as in thalassinus;: breast, nape and region along spinous 
dorsal naked. The first dorsal spine is equidistant from tip 
of snoutand first anal ray; longest dorsal spine 1} in head; 
caudal fin about 4 in body; ventral not reaching vent, equal 
to the length of head, the basal membrane one-fourth of its 
actual length: pectoral equals length of head. 


Color yellow or very lght brown, dotted with minute 
dark points above; scales along back with a dark margin; 
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head and nape with minute points; spinous dorsal transpa- 
rent, a marked black spot on the upper part of the mem- 
brane between fourth and fifth dorsal spines; other fins 
plain; a light vertical bar on the posterior margin of preo- 
percle; no other bars or stripes anywhere. 


This species is closely related to Microgobius signatus 
Poey, and WMicrogobobius thalassinus Jordan & Gilbert. 
It differs from the former chiefly in the number of fin 
rays and number of scales; it differs from MW. thalassinus in 
having its scales firm, though not imbedded as in signatus, 
and in the length of the caudal and ventral fins. It differs 
from both in coloration. 


52. Microgobius thalassinus Jordan & Gilbert. 
Atlantic coast of the United States. 


53. Microgobius emblematicus Jordan & Gilbert. Panama. 


54. Microgobius gulosus (Girard.) 
Gulf coast of the United States. 


XVI. BaARBULIFER gen. nov. 


Body entirely naked; numerous barbels around the mouth 
and on the chin. Dorsal spines 7. Otherwise as in (obio- 
soma. 


55. Barbulifer papillosus spec. nov. 
No. 26,186, one specimen. Key West, Florida. 


Length 1 inches. Head 33 (42 in total); depth 4} (52); 
D. VIT—9; A. 9. 


Body short and robust, deepest below first dorsal spine; 
head blunt, profile straight from first dorsal spine to eye, 
much curved in front of eye; eye longer than snout, 33 in 
head; interorbital area two-thirds diameter of eye; snout 
blunt; mouth small, oblique; maxillary 3 in head, reaching 
to below anterior margin of pupil; lips thick. 
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About 21 barbels, in length one-half orbital diameter or 
longer, are arranged as follows: a series of seven cross the 
snout from one angle of the mouth to the opposite angle, 
the anterior three on the snout rather thick and colored (two 
of them nasal), all the others yellowish, the barbel nearest 
each angle of the mouth longer than any of the others; on 
the lower jaw a barbel near each rictus, two on the chin, 
behind which are two pairs of barbels; posterior to these 
and below the rictus are two barbels on each side; one 
slender barbel on each side of preopercle below the posterior 
margin of the eye. 


Numerous rows of pores or papille on the head; one 
series extends straight downward on the anterior part of the 
opercle, from the upper end of which another series ex- 
tends perpendicularly backward; other pores irregularly 
scattered on the opercle; a double series extends along edge 
of preopercle, the pores becoming larger and especially 
conspicueus below, meeting on the chin; six or seven series 
radiating from eye, extending to snout, maxillary, and oper- 
cular series below; a row of pores nearly surrounding the 
mouth, curving backward, encircling the nasal opening; one 
series about the eye posteriorly, otherwise none on top of 
head or nape. 


Fins high and rounded; second dorsal higher than first, 
+ in head, caudal very broad and rounded-—equal to the 
head in len:th; anal lower than soft dorsal; ventral reach- 
ing two-thirds to vent, 14 in head; pectoral 14 in head. 


Color yellow; upper half of body with a broad band of 
purplish spots; six diamond-shaped spots of darker cross 
the band, extending above and below it; nape, top of head 
and upper part of cheek covered with dark points; opercle 
light yellow, cheeks darker; an oblique bar of black points 
on upper half of pectoral base, a curved bar of fainter spots 
on base of caudal; fins otherwise colorless and transparent. 


A second specimen, also from Key West, with fins broken 
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and the barbels and papille of the head more or less torn 
and obliterated, may perhaps be referred to this species, 
the proportions being the same. 


Gobiosoma ceuthecum Jordan and Gilbert, should be re- 
ferred to this genus. Barbulifer papillosus is most readily 
distinguished from ceuthecus by its deeper form, the depth 
of ceuthecus being 7 in its length. The barbels in ceuthe- 
cus, Dr. Jordan informs us, are quite small. 


56. Barbulifer ceuthcecus (Jordan & Gilbert). Key West. 


XVII. Gosiosoma Girard. 


57. Gobiosoma histrio Jordan. Guaymas. 


58. Gobiosoma molestum Girard. 
Gulf coast of the United States. Bahia. 
The specimens in the Museum are from Louisville, Ky., Pensacola, 
Florida; and No. 13,143, one specimen 13 inches, from Bahin. 


This specimen agrees very closely with the specimens of 
Gobiosoma molestum from Pensacola, Fla., the fins being 
somewhat higher. 


D. VII—11; A. 11. Head 3 in length; depth 33. High- 
est dorsal spine 1} in head, highest ray 1}; caudal very 
broad and rounded, 1 in head; ventral reaching vent, 14 in 
head; pectoral slightly longer. Body highest below first 
dorsal spine, tapering to snout and to caudal peduncle; head 
slightly wider than high. 


Color yellowish, with traces of dark cross shades; head, 
body, vertical and ventral fins with minute points; a black 
spot on the membrane of dorsal between first and second 
spines; fins otherwise uniform in color; pectorals plain. 


59, Gobiosoma bosci (Lacépéde.) 
Atlantic coast of the United States.. 
The specimens in the Museum are from Florida; Somer's Pt., New 


Jersey; Charleston, S. C.; Fortress Monroe; Amelia Island, 
Florida; Hilton Head, S. C. 
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60. Gobiosoma multifasciatum Steindachner. 


Gobius lineatus Poey. Mem. de Cuba, ii., 392. 1860. 
West Ind'an fauna. 
No. 13,317, one specimen. St. Thomas; Hassler Expedition. 


This specimen, seven-eighths of an inch long, agrees 
with Dr. Steindachner’s descriptions of G. multifasciatum. 
We have not been able to find the type of G. lineatus, but 
Poey’s description agrees with the specimen before us. As 
the combination, Gobius lineatus, has been used before, we 
have retained Steindachner’s name. 


61. Gobiosoma zosterurum Jordan & Gilb:-rt. Panam. 


62. Gobiosoma ios Jordan & Gilbert. 
West coast of the United States. 


XVIII. CLEVELANDIA gen. nov. 


Body long and slender; maxillary much produced, but 
not extending to the gill-opening; mouth horizontal. Dor- 
sal spines four, very weak. Minute cycloid scales. 


We have dedicated this genus to Daniel Cleveland, Esq., 
of the San Diego Society of Natural History. Mr. Cleve- 
land has done much towards making known the fauna and 
flora of Southern California. 


63. Clevelandia longipinnis (Steindachner.) 


robiosoma longipinne Steindachner. Ichthyol Beitr. 
vili, 27. (Las Animas Bay, Gulf of California.) 
No. 13,151, oue specimen. San Francisco. Cary. 


Length 1g inches. Head 4 in length (4} in total); depth 
62 (7). D. IV—16; A. 17. 


Scales in a median series, about 70; in a cross-series, 
about 18. 


Body very much elongate, slender; head long and slen- 
der, depressed anteriorly much as in sox; profile straight; 
eye moderate, slightly shorter than snout, 44 in length of 
head; interorbital area about as wide as pupil; ante-orbi- 
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tal area scarcely half diameter of eye; mouth large, maxil- 
lary extending much beyond orbit; lower jaw flat, slightly 
curved upward anteriorly; mouth very much as in Ksoz; 
teeth all small, in narrow bands in each jaw; the outer ones 
of the upper jaw slightly larger than the others. 


Scales minute, slightly enlarged posteriorly; their mar- 
gins plain, the anterior part of the exposed area lengthwise 
striated; breast and ante-dorsal area naked. 


Distance from snout to insertion of first dorsal spine is 
contained 23 in body; the spines slender and short, 3 in 
head; inter-dorsal area equals snout and eye; dorsal rays 
slightly longer than the spines, the last ray not extending 
half way to caudal; caudal pointed, scarcely shorter than 
head; ventrals not reaching half way to vent, 1? in head; 
pectoral 13} in head; vent slightly behind middle of body. 


Color light brownish; numerous darker spots of aggre- 
gated points along nape and upper half of body; belly 
white; head slightly darker than body; posterior edge of 
opercle white; an oblique silvery bar on the lower half of 
opercle, and a light blotch at the upper corner of opercle; 
cheek with black points; some light areas below eye; lower 
surface of head and posterior part of maxillaries plain; two 
dark bars on spinous dorsal; second dorsal with three or 
four dark bars; a curved black bar at base of caudal; re- 
mainder of caudal irregularly barred with dark; other fins 
plain. 


The specimen we have described agrees well with Stein- 
dachnev’s description, except that he states that his speci- 
mens were entirely naked. 


XIX. GuILLIcHTuys Cooper. 


64. Gillichthys mirabilis Cooper. 


Californian fauna. 


Or 
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XX. TypHnoconius Steindachner. 


65. Typhlogobius californiensis Steindachner. 
Californian fauna. 


Sub-family GoBIoIDINz. 
XXI. Tynrnastes Ginther. 


66. Tyntlastes brevis Giinther. Panama. 


67. Tyntlastes sagitta Giinther. Panama. 


XXII. Gostoiwres Lacépede. 


68. Gobioides broussoneti Lacépéde. 


West Indian fauna; south to Rio Janeiro. 


Specimens of this species were collected by Hartt and 
Copeland at Sao Matheos, Rio Janeiro, Rio Pard. There 
is also in the collection the type of Cobioides barreto Poey 
from Havana. 


69. Gobioides peruanus (Steindachner). 
West coast of South America. 
Steindachner, Fisch-Fauna des Cauca & Fliisse bei Guayaquil. 42. 
1880 (Guayaquil). 


Head 5 in length; depth 11. D.7,17. <A.TI, 16. 


Ante-orbital portion of head 23 in post-orbital portion; 
inter-orbital 5 in head; lower jaw slightly projecting; a 
series of large slender teeth in each jaw, behind which in 
each jaw is a narrow band of fine teeth. Caudal 44 in body, 
connected with both dorsal and anal by amembrane. Dorsal 
rays violet, the membrane yellowish; narrow, angular cross- 
bars on body. 


XXIII. Cayvennia Sauvage. 


Body much elongate, dorsals united, caudal free from 
doisal and anal; ventrals united, not adhering to belly; 
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teeth small, outer enlarged; anterior part of body naked, 
posterior part covered with cycloid scales. 


70. Cayennia guichenoti Sauvage. Cayenne. 
Sauvage. Bull. Soc. Philom. Series 7, iv, 57. 1880. 


Head 9 in total; depth 17; D. VI, 17; A. 1, 16; vertebrx 
about 36. 


Head deeper than wide; eye small, placed well forward; 
maxillary reaching to below posterior margin of eye; a low 
membrane connecting dorsal and caudal; caudal 7 in leneth; 
ventrals 14 in head; brownish, marbled with black an- 
teriorly; length 0,400 (Cayenne). 


Perhaps the most interesting fact connected with the 
study of the American Gobies is that six of the seventy 
species, distributed in four, probably five genera, are half 
naked. Three of these were known at the time Ginther’s 
catalogue was written, allfrom Panama. Since then, Sauvage 
has discovered another half naked species at Surinam; a 
sixth species, whose habitat is unfortunately not definitely 
known, has been added in this paper. 


The American Gobies fall into four more or less natural 
groups—Oxymetopontine, Hleotridine, Gobiine and Gobioidu- 
ne; and what is most remarkable, three of these sub-families 
have each one or more half naked representatives. How 
widely these half naked species may be distributed cannot 
be told from the few data. Nothingis known of them but 
that they exist. An explanation why they are found only in 
the waters of Central America and the West Indies, should 
not be attempted until it has been proved that they are con- 
fined to these waters. 


Family CALLIONYMIDA. 


XXIV. Catuionymus Linnezus. 


71. Callionymus calliurus spec. nov. 
No. 26.265, one specimen. Off South Beach, Key West, 5 fathoms. 
Pourtales, 1869. : 
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Head, to tip of opercular spine 34 in length (5 in total); 


depth 7 (9). > D. TV—6; A. 4. 


Body flat below, the ventral surface bordered on each side 
with a fold of skin which is wider than the pupil; a single 
lateral line; diameter of eye equal to length of snout, 33 
in head; maxillary not extending to the eye; opercular spine 
with two barbs above, the anterior one larger and turned 
forward; gill-opening a minute foramen opening upward. 
The last dorsal ray equals the length of the head, and the 
first dorsal spine reaches its tip when the fin is depressed; 
ventral fins connected by a broad membrane to the middle 
of the outer pectoral region; pectoral fins.as long as the 


head. 


Cheeks, opercles, connecting membrane of ventral fins 
and ante-pectoral region with milk-white spots; lower jaw 
black near the rictus; a series of black dots on branchios- 
tegal membranes, one or two similar dots in front of pec- 
torals, two on the cheek forming a series with the second 
branchiostegal spot; four black spots on the marginal mem- 
brane of the belly, other black spots above it; lower half 
of body with numerous dirty-white spots; pectorals trans- 
parent, ventrals dusky; membrane of anal sprinkled with 
minute black points aggregated into black spots in places, 
and with opaque white spots; caudal transparent, having 
minute points, its upper half with opaque milk-white bars 
running obliquely downward and backward from ray to ray; 
lower half with interrupted longitudinal lines of opaqué 
white, alternating with black spots; dorsal transparent, with 
white and black dots most conspicuous between last rays; 
body marbled with light and darker. 


This species is nearly related to Callionymus pauciradiatus 
Gill. The only description of that species is: ‘‘D. III, 6, 
A. 4. The preopercular spine is armed with three teeth 
above and terminates in an acute point.’’ Ann. Lyc. Nat. 


Hist., N. Y., vili, 143, 1865. (Matanzas). The speci- 
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men before us has four dorsal spines and only two barbs on 
the preopercular spines; how they may agree or differ in 
other respects we are unable to tell. Until Dr. Gill’s type 
is more fully described we feel justified in considering the 
specimen in the Museum the type of a new species. 


72. Callionymus pauciradiatus Gill. 
West Indian fauna. 


73. Callionymus bairdi Jordan MS. 


“D. IV, 9. A. 8. Preopercle with an antrorse basal spine 
above and 8 sharp teeth near the tip below.” 


74, Callionymus agassizii Good & Bean MS. 
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DESMIDS OF THE PACIFIC COAST. 


IDENTIFIED BY REV. FRANCIS WOLLE. 


Collected at Donner, Truckee, and Reno, Nev., Septem- 
ber, 1887. 


The following is a list of the plants found, not contained 
in the report published in Bulletin 7, June, 1887: 


1. HyYALorHEcA DISSILENS Breb. 

2. SPHHROZOSMA PULCHRUM Bail. 

3. PENIUM INTERRUPTUM Breb. 

4. CLOSTERIUM ACUMINATUM Kg. 

5. ANGUSTATUM Keg. 

6. STRIOLATUM Khrb. 
iB Detponti Klebs. 

8. Doctpium TRABECULA Naeg. 

9. CaLOCYLINDRUS coNnNATUS (Breb.) Kirch. 
10. Cosmarium Broomet Thwaites. 
11. CosmariumM OvaLE Ralfs. 

12. Evastrum GEMMATUM Breb. 

138. AMPULLACEUM Ralfs. 

14. vERRUCOSUM (Ehrb.), Ralfs. 
15. ANSATUM (Ehrb.), Ralfs. 


16. STauRASTRUM comMuUTATUM, Kg. 
ive CORONULATUM, Wolle. 


_ Beside these desmids, the vials contain the following 
forms: 


18. SprroGyra GREVILLEANA (Hast), Kg. 


19. TENUISSIMA, Kg. 
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20. ULOoTHRIA SUBTILIS, Kg. 

21. STAUROSPERMUM QuUADRATUM, Kg. 

22. OSCILLARIA PRINCEPS, Vauch. (Vauch). 
23. ZYGNEMA STELLIUM, Ag. 


sterile. 


24. CEDOGONIUM 


The following, already noted in Bull. I, No. 7, 
plicate in the Nevada vials: 


HYALOTHECA MUCOSA. 
PENIUM DIGITUS. 
CLOSTERIUM ROSTRATUM. 
COSMARIUM CRENATUM. 
CUCUMIS. 
ORNATUM. 
PACHYDERMUM. 
TETRAOPHTHALMUM. 
TUMIDUM. 
XANTHIDIUM CRISTATUM. 
EUASTRUM BINALE. 
ELEGANS. 
STAURASTRUM ARCTISCON. 
AVICULA. 
DEJECTUM. 
DICKIEI. 
ECHINATUM. 
INCONSPICUUM. 
MUTICUM. 


SEBALDI. 


are du- 
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DETERMINATION OF BROMINE IN SEA WATER BY 
FRACTIONAL TITRATION. 


BY F. GUTZKOW. 


Read befor? the California Academy of Sciences, February 6th, 1888. 


This method of quantitative determination of bromine 
consists of three operations— 


1—Separation of the bromine as cuprous bromide. 
2—Conversion of the cuprous bromide into zinc bromide. 
3—Titration by hypochlorite of sodium. 


1st OpERaTion.—Separation of the bromine as cuprous bro- 
mide.—I mix 250 ¢c.c. of filtered sea-water from the Pacific 
Ocean, to which a drop or two of sulphuric acid has been 
added, with 100 ¢.c. of a solution containing 25 grm., more 
or less, of crystallized cupric sulphate. To this clear solu- 
tion, in which the copper may be assumed to exist as cupric 
chloride, I add from a graduated glass a solution of ordinary 
good sodium sulphite, the strength of which I need not 
know, until the brown flocculent precipitate which each 
addition produces will dissolve more and more slowly. It 
is easy to find a point when the brown precipitate has dis- 
solved by digesting, but the solution remains slightly turbid 
from shining crystals of cuprous bromide. The separation 
ot crystals increases rapidly, cuprous chloride being also 
separated. An excess of sulphite of soda does not matter 
much. By heating to about 40° C. the green liquid be- 
comes blue again. Then, after cooling by water, another 
addition of sodium sulphite is made, say one-third of the 
volume previously used, again heated until the blue color 
distinctly reappears (about 70° C.); the flask is once more 
cooled by water and allowed to settle, after removing any 
traces of sodium sulphite remaining in the neck by shaking 
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with the liquid. It is advisable to loosely cork the flask. 
It will be found that the precipitate of mixed cuprous chlo- 
ride and bromide is an unusually heavy one, settling rapidly 
from a perfectly clear liquid, from which any little particles 
floating on the surface can be made easily to sink (by a 
glass rod or judicious shaking), so that the liquid may be 
decanted to almost the last drop after short settling. 
The solution has become strongly acid by the sulphuric 
and sulphurous acid formed through the reaction between 
cupric chloride and sodium sulphite. For the 250 c.c. of 
sea-water employed about 3 grm. of copper have been sepa- 
rated, varying in amount somewhat according to the tem- 
perature after heating and after cooling. Heating to the 
boiling point only increases unnecessarily the copper sepa- 
rated. The second addition of sodium sulphite I found 
necessary for removing the last trace of bromine. Now, in 
order to test if all bromine has been separated, I add to the 
decanted liquid another portion of sodium sulphite, say 
as much as the secund time, heat and cool as before, treat 
the precipitate by zine and hydrochloric acid, as will be 
described hereafter, filter some of the solution of zine chlo- 
ride obtained into a test tube and test by one drop of the 
standard chlorine solution and chloroform, whether after 
shaking, the chloroform turns yellow. If it does not it is 
certain there is no trace left in the decanted liquid. 


By these operations bromine can be very conveniently 
and completely separated in about ten minutes. Enough 
cupric sulphate ought to be added to form cupric chloride 
also from the sodium sulphite, as this is partially converted 
into sodium chloride by the formation of cuprous salts. In 
analyzing saline solutions other than sea-water, I ascertain 
the specific gravity and the corresponding percentage in 
sodium chloride from the tables, and reckon three parts of 
crystallized cupric sulphate for one part of sodium chloride, 
assuming all dissolved salts to be sodium chloride, as an 
excess of copper does not matter. 
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2D OPERATION.—Conversion of the cwprous bromide into 
zine bronude.—This is accomplished by zine with the addi- 
tion of a little hydrochloric acid. The operation is an easy 
one, and would seem to require no explanation. But for 
the 3d operation, the titration, I require a small volume, say 
25 c.c., in our case. A judicious economy of water and acid 
is, therefore, imperative. The precipitate in the flask is di- 
gested with about 100 c. c. of cold water, to which about 1 
grm. of sulphuric acid has been added. The settled liquid 
is decanted as before, the last portion over a very small 
filter. Any iron which the cupric sulphate may have con- 
tained is now reduced to a no longer appreciable amount, and 
the sulphurous gas much reduced. But in order to destroy 
the last trace of the latter, I add a few drops of sodium car- 
bonate and spread the crystalline powder around the flask. 
After one or two minutes enough oxychloride will be formed 
to answer the purpose afterwards. Now TI rinse the con- 
tents of the flask into a porcelain dish, using only a few 
cubic centimeters at one time; heat in a test-tube about 
5 ¢c.c¢. water, with $ c¢.c. hydrochloric acid, and filter over 
the small filter I had been using into the flask. A little 
more water applied to filter and flask will clean both 
sufficiently. Thedish is heated on a water bath, and when 
by smell I detect no sulphurous gas, I add one large amply 
sufficient piece of zinc. 

The white crystals will soon be replaced by copper and a 
clear solution of cuprous chloride in hydrochloric acid. 
The finished reduction I recognize by touching with the 
point of a glass rod first the liquid and then a drop of sul- 
phuretted hydrogen water spread on a porcelain plate. 
Enough acid must be present to prevent the formation of 
oxychloride of zinc. The contents of the dish, copper and 
all, are filtered over a small filter, directly into a small 
graduated cylinder, and ought not to give more than 10 or 
15 c.c. filtrate. The copper is then fully sweetened into 
another porcelain dish with about 25 ¢.c. of hot acidulated 
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water and the filtrate evaporated to about 5 or 6 ¢.c., with 
the addition of one or two drops of sodium carbonate, then 
made acid again and added to the 10 or 15 in the graduated 
cylinder, and the water used for rinsing the dish utilized to 


fill up to 25 c.c. 


3D OPERATION. — Titration by hypochlorite of sodium.—I 
must suppose that the chemist who takes interest in the 
subject treated here is acquainted or makes himself ac- 
quainted with what Fresenius in the sixth edition of his 
celebrated book remarks on titration of bromine. He will 
find that all these titrations are based on liberating bromine 
by chlorine and on the color imparted by free bromine to 
water, or chloroform or other absorbent. My method offers 
nothing new in that respect. Generally chlorine water is 
used as standard solution, which is the most changeable 
liquid employed in volumetric analysis. Figuier removes 
the bromine liberated by boiling; Reimann by chloroform. 
In the first case it requires better eyes than mine to recog- 
nize coloring when there are only one or two milligrams of 
bromine left, and in the second, frequent removal of the 
chloroform is necessary; for, while the decoloration of a 
small drop of chloroform slightly colored is a sure and deli- 
cate test, the change of color ina highly colored drop of 
chloroform is a very coarse one. 

As standard solution I use hypochlorite of sodium or po- 
tassium, that is, ordinary ‘‘ Kau de Javelle,” as prepared by 
druggists (by treating ‘‘chloride of lime” with sodium or 
potassium carbonate), containing, generally, from one to two 
per cent. of chlorine, which may be set free by an acid. 
The slight excess of the carbonate employed does not 
interfere. I dilute one part of the commercial liquid with five 
parts of water, and test ils strength by a normal solution of 
potassium bromide, acidulated by sulphuric acid. This 
normal solution I prepare by dissolving 1 grm. potassium 
bromide in water, add diluted sulphuric acid containing 
about 2 grm. SO, and fill up with water to say one-half liter. 
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Then I ascertain the bromine in a given volume either by 
argentic nitrate and chlorine gas or by titration with the 
standard solution of hypochlorite of sodium, which has 
been previously assayed for chlorine by one of the usual 
methods. Deducting the volume used for assay I dilute 
until the normal solution contains one milligram per cubic 
centimeter. 

Although the standard solution of hypochlorite of sodium 
is by no means unalterable, still it is much less changeable 
than chlorine water. [For instance, a solution prepared 
three weeks ago and indicating 100 milligrams of bromine by 
18.8 c.c., requires to-day 19.6 c.c., weakening by 4 per cent. 
This weakening is, however, no matter, as it amounts to only 
.01 c.c. per day for 25 miligrm. of bromine, and I recom- 
mend, in all cases, to test its strength immediately previous 
to the assay on the unalterable normal solution of bromine. 
This is preferable to its test by an iodide of potassium, ete., 
solution, which Fresenius (Quant. Anal.,§ 145, %) recom- 
mends, deviating in this one little instance from the funda- 
mental principle of volumetric analysis expressed by him 
elsewhere, that the test ought to be made, if possible, al- 
ways in the same manner as the assay. 

The novelty of my method is a kind of fractional titration 
which allows to foretell the final reaction on an aliquot por- 
tion of the liquid, and—in the case of bromine—to compare 
the color before and after addition of the chlorinated standard 
solution. This kind of titration is advantageous also for 
other determinations, especially those which have a very 
sudden final reaction, as, for instance, the analysis of caustic 
soda. For the last named kind of analysis I proceed as 
follows: The apparatus consists of a flask provided with a 
well-fitting cork with two holes. Through one of these 
holes passes a little bent glass tube, stopping short at the 
cork inside and connecting outside with a rubber tube and 
clamp or ‘‘clip.” Through the other hole passes a long 
funnel to nearly the bottom of the flask. I prefer the kind 
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of funnel called thistle-shape, or, better, poppy-head shape. 
It must hold 30 to 40 c.c. A mark by file or paper glued 
on shows when the funnel is filled with 20 c¢.c. I measure 
the solution of caustic soda to be tested and dilute to a 
round figure, say 100 c.c., add litmus and fill into the flask, 
opening the clamp. By blowing through the tube I raise 
20 c.c. into the funnel and close the clamp. I note the 
stand of the burette, say = 0.00 c.c., add one drop of stand- 
ard acid; the solution remaining blue, I may add four more 
drops for the 80 c.c. in the flask, because + = 20 ¢c.c. were 
not changed. I do so; find that I have been using .25 c.c. 
in five drops, that the liquid remained blue, and that I may 
add safely 4 X .25 or 1.25 ¢.c., including the five drops al- 
ready given. I bring the burette to 1 c.c. to get at round 
numbers; still blue color. I may add four more c.c., and 
do so, } ¢.c. at a time, stirring with a little glass rod which 
I leave always in the funnel, and observe that with 3 c.c. 
the contents remained blue, but become red with 5}.¢.c. Now 
I know that the final reaction w:ll occur between 3 X 5 = 15, 
and 33 X 5= 173 c.c. LIopen the clamp and run standard 
acid to the 15 c.c. mark of the burette, shake and wash the 
funnel by raising and lowering repeatedly the mixed liquid. 
I raise again to 20 ¢.c. in the funnel, close the clamp and 
begin my second test, adding, as before, 1 drop; the liquid 
remaining blue, [add 4 more. Still blue. I may, conse- 
quently, give 5 X .25 ¢.c. = 1.25 ¢.c. I doso, but only .10. 
c.c. or 2 drops at a time, because I know that I am ap- 
proaching the final reaction below 17.5 c.c. Having added 
.30 ¢.c., the liquid remains blue, but turns red at .40 ¢.c. I 
may add 5.x .80 but not 5 X .40c¢.c. I open the clamp 
and proceed as before, bringing the burette to 16.50 ¢.c. I 
raise again 20 c.c., which I still, to be on the safe side, 
count as ;, although it has become now nearly ith of the 
whole. I add one drop of acid: blue, another: red. Igo no 
further, because I know I am within 3 drops of the final reac- 
tion. I remove cork and funnel and add the next drop 
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directly to the flask, find that the third drop will turn red, 
and read 16.9 ¢c.c. off the burette. 

The following table will show how the observations may 
be conveniently noted, + and — signifying respectively 
blue and red: 


ADDITION 
STAND OF 
To z T0 THE WHOLE. Rinne: 
MADE. 0,00 c ec. 
ALLOWED. FORBIDDEN. MADE. 

aa drop | |=) 0108 =.20 6.Ce [ioe case) || eels owe || fesle ts vinte 
.25 cc. | UV COM! scoacoos || oogntiedde leobuamoode 
.50 SO Sete so ococrd Nines cococ ll qoceMeoc om ilenca cratic 
1.00 + HOO I tosonveed] occas aanel || aosncococ 

3.00 -- 100) |) ak'derads 15.00 c.c¢ 15.00 
3.50 | SSuhisocgee aobebr NAT HOS I soasoosoA.|) Gabe Sader 
No. 2.. | ldrop | + 5 asl Wines hearer Meee Ploralcs at ears 
S18 Se eee |e eacige S heal (eicecicg ae fetes ron ate as 
.20 + UU IW Acbacdée || aosospccd |) Moccecnes 

.30 ol 1a) ||. Goemasee 1.50 16.50 
.40 = SeepGoscasns PAU. Haas Sorc orca huctaeeicie pitet 

No. 3.. | ldrop | + a ewe ll hee orth Bec 25 16.75 
-- 3 drops 16.90 c.c. 


For the analysis of bromine I modify my apparatus as 
follows: The flask holds about 70 c.c. and has a round bot- 
tom, if possible, ege-shape, and short and wide neck, so that 
a cork with three borings may be fitted. One of these holes 
serves for a small bent glass tube, with rubber tube and clamp 
attachment as described above. Instead of one funnel I have 
two, as much as possible of equal size and of similar shape 
as described, each holding 10 or 15 ¢.c. Into one of the 
two cups I place a short and thin glass-rod, bent so that the 
heaviest part is inside the cup, and graduate (with the little 
glass-stirrer inside) for one and for five cubic centimeter. 
The tube of the other funnel is bent above the cork, so that 
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both funnels will rest side by side in equal and least possi- 
ble height above the cork. Both tubes are, now, cut off, so 
that they reach nearly to the bottom of the flask. They 
ought to be as narrow as a reasonably fast flow of the liquid 
from flask to cups will allow. As I could not procure fun- 
nels to satisfy me in this respect I shoved a narrow tube 
through the straight tube, flanging it a little so that it found 
a support in the conical bottom of the cup, and closed the 
lower opening of the bent tube partially. Thus, when the 
air is compressed in the flask the liquid will travel in both 
tubes with tolerably equal speed. The graduated cup with 
the straight tube serves for fractional titration, the other one 
to compare the original color with the changes of color pro- 
duced by the additions from the burette to the graduated 
cup. 

Everything being prepared, I pour 25 c.c. of my normal 
solution of potassium bromide through one of the funnels 
into the flask, raise 5 c.c. or 1 to the corresponding mark in 
the cup, close the clamp and assay in similar manner as 
described above. 


No. 1.—I add one drop of the solution of hypochlorite 
of sodium of unknown strength. A yellowish tint is no- 
ticed, faint but unmistakable. I am allowed to add four 
more drops. I doso, and observe deepening of the color 
with every drop. Having, thus, spent .25 c.c. 1 am allowed 
to add 1 c.c. more or 1.25 ¢.c. in all. I add .25 c.c. at one 
time, stir and observe that the color becomes more intense 
by stirring. The next .25 c.c. do notseem materially to in- 
crease the color although it does not decrease. Therefore, 
I add only .10 ¢.c. at one time, note .85 as doubtful, observe 
with the next drop a probable decrease of color, which de- 
crease becomes more marked with the second drop, and 
quite decided and unmistakable with the third. I know, 
now, that the assay will be finished between 5 x .75=3.75 
c.c., and 5 X 1=5c.c., probably already 5 X .90 = 4.5 ¢.c. 
I lower the stand in the burette to 3.75 c.c., which makes 
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the contents of the graduated cup nearly as light as those 
of the other cup, open the clamp, mix and wash the 
cups as described above. As I know that I am very 
near the finish, I raise only to the 1 ¢.c. mark. 


No. 2.—I add one drop: the 1 c.c. gets quite light 
compared with its partner in the other cup. I blow, 
now, into my rubber tube, open the clamp while blow- 
ing, in order to prevent the sample from sinking back 
into the flask, and raise to the 5 ¢.c. mark. This 
permits a better observation than adding the drop at once 
to the 5 e.c. I compare the two colors at my leisure. 
The result is doubtful. The color seems to have neither 
increased nor decreased. The next drop shows a decided 
decrease of color on comparing both cups. I cannot 
go any further with fractitional titration, being, prob- 
ably, within three drops of the end of the assay. I open 
the clamp, remove the cork and funnels after washing 
rod and cups with water, and boil the contents of the flask 
until the color has become ‘quite white and no more smell 
of bromine can be noticed. I cool by water, add one c.c. 
of chloroform, close the flask with my thumb, shake vio- 
lently and observe whether the chloroform has become col- 
ored. If not, as it will not be if all the bromine has been 
evaporated, I add one drop from the burette and shake 
as before. In the settled little drops of chloroform (the 
advantage of a pointed egg-shape of the flask will show now) 
I recognize distinctly a yellowish tint. The next drop leaves 
me uncertain if there is any change in color. The third 
drop shows without fail an almost complete decoloration. 
The assay is finished. By deducting the last drop and one- 
half of the former drop, I learn that 25 milligrm. bromine 
are indicated by 3.925 c.c. of my standard solution. Hach 
drop of .05c.c. will, henceforth, disclose (*:33% being = 78.5) 
7s or about $ of a milligram of bromine. The limits of 
accuracy depend of: (1) the least possible number of drops 
for testing by chloroform; (2) the least possible amount of 
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chloroform, that is: (3) the least possible volume of solu- 
tion, because, the more solution the more chloroform must 
be given to obtain drops of sufficient quantity for a good 
observation of color. 

The following table will record the results of this assay 
in a better shape, + expressing increase, — decrease of color, 


? doubtful. 


ADDITION 
STAND OF 
To 1 To THE WHOLE. BURETTE. 
; 
SESS ALLOWED. | FORBIDDEN. MADE. 0.00 c.c. 
{ |1 drop = D) Meee 
INO MAS See ches Viana + BD IGECes Il) torsheeeies s. |  erete ere aera | |e eee 
.25 SB 25) eee se | eee 
.50 2250" OSes Ne oe 
75 SF STB edi Rata es cere 
85 Rol cc ctchoss 3, eee | eapoeySatoro-caalll oi steenaaers a 
1.00 es eee DOO G6. || sisihe-sices JM ete 
See ait 51 ill, once ete aiate eu Ml watashae er aea| CO moti Call MeeanttCel 
INOR 2) Sate wake -05 eal pees ene’ [05.8 > Re 
1051 tees) ak 5 } aoe ale 3.85 
IN OU oes ects eel eee eee aa WITH CHLORUFORM: | .--.ee-- 
eee a .05 ae ee 
= Saye ? .05 Seen 
AAR Aa — .05 4.00 
ete: less the last 144 drops: 075 
3.925 ¢.¢. 


It will be observed that the one dangerous calculation in 
this titration was the fourth of No. 1, which brought me on 
a not perfect observation too near to the result. I choose 
intentionally this example for pointing out the danger of 
adding too much from the burette on the observation of the 
first fractional titration, when the second cup contains still 
colorless liquid and offers no chance for comparison of 
colors. The increase of color becomes easily fallacious 
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after a certain intensity has been obtained, but not the de- 
crease. The record of ‘‘addition allowed to the whole” 
ought to be based on certainty, which may be won by an- 
other fractional titration. The following table will explain 
how the titration ought to have been made: 


ADDITION 
STAND OF 
To 1 To THE WHOLE. BURETTE. 
ee ALLOWED. |FORBIDDEN.| MADu. 0.00 c.c. 
iy { RO ele henola MING. 22.<tiers ort sly wuton 
.25 STRAUS EMSs Sarae tere wctey (Paw eee omens 
90 See tOU MME Ae ohokekte. Soe Eaters 

75 Bi Bee Cee (MOI ae | A PPeeee SANE me hee fe eke 
65 E\ \pRGoa ose 1 adercarcctic| WER Moxie a Sut EF Reis sa 
1.00 Sa ile & Sans aere DOORGC tT io ol incn ae eee 

MOGEaOe 39-|) aaoageod || o5cooodo. || CAN eyos al Chal: 
IN Os CASA BAOCOOEE .05 a PEE || ancuctcarel PRM eel tm ake Mae 
.10 =. ADT ys goth eae Bote || Mase ee Semele cadre 
.20 =i (ele OO) ame uated | Wee eceee es tl thes ee ll Mere ee 
.30 ee aera eral ert rete tet || hey cees hare lh were epee ee 
40 =) |b es Soest DROOE = SR Aas fet Oe eae 

Ss Beers S504 Shemini ced wohl eee a eet OL 0) 3.50 
INO essere eee ss 05 + OE OF Ic ena Wika as Sel eal Ge nae 
10 DI erreyater ye || eieieia ses ha | cree etn. will Saw ate Sake: 
15 =P ILS cat ceeiraleievs OWE eed erselereraerevsc|lisce an atcre se 

eee 225 3.75 


etc., like No. 2 of the foregoing table. 


To sum up, this kind of titration is based at the begin- 
ning on coloration, and toward the finish on decoloration, of 
the fraction in the cup. As long as three drops are re- 
quired tojproduce a decoloration, another fractional titra- 
tion may be safely undertaken; but when already two drops 
change the color decidedly, it is better to stop and proceed 
to the final test with chloroform. These remarks refer, of 
course, only to a standard solution of about the strength 
indicated here. 
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The titration of the 25 c.c. obtained from the 250 c.c. of 
sea-water is done in exactly the same manner as that of the 
normal solution of potassium bromide, except that the ob- 
servation of the first drop from the burette requires special 
attention. In the presence of iron (from the zinc) or cop- 
per, both being under the circumstances ferrous or cuprous 
salts, no bromine will be set free until they have been con- 
verted by the chlorine into ferric and cupric salts. There- 
fore, before commencing on the fractional titration, I empty 
the 25 ¢.c. into the flask, add one cubic centimeter chloro- 
form, also one drop from the burette, shake, and observe 
whether the chloroform shows coloring. If it does, I 
evaporate the drop of chloroform by boiling the contents of 
the flask while keeping them in agitation, cool, return the 
solution to the graduated cylinder, fill up to 25 c.c. and 
titrate in the manner described above, adding the one drop 
from the burette used for coloring the chloroform to the 
account. 

The more experienced analyst. will, however, be able to 
recognize the first color without requiring chloroform, and 
thus avoid boiling the solution previous to titration, which 
may cause a slight loss by evaporating some hydrobromic 
acid, unless sodium carbonate is added. For the titration, 
the solution has then to be made acid again. Whilst by 
this preliminary test traces of iron, manganese, copper and 
sulphurous gas can be detected and made harmless, the 
presence of hyposulphite of zinc (formed by the action of 
sulphurous gas on zinc) affects the assay more seriously, as 
it is less readily oxydized, completely only when the titrated 
solution is boiled to evaporate the free bromine. This 
causes formation of hydrobromic acid—hence the necessity 
of guarding against the presence of sulphurous gas before 
zinc is added. Every analyst will judge what other sub- 
stances may be present in his solution which might inter- 
fere, and how to remove them. 


It remains to state that the titration as described may also 
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be applied to a solution of zinc bromide and chloride ob- 
tained by reducing a precipitate of argentic bromide and 
chloride by zinc. But more zinc will be required than for 
the reduction of cuprous bromide and chloride. Argentic 
nitrate will precipitate 5 grm. of chlorine from 250 c. c¢. of 
sea-water, while in the precipitate obtained in the manner 
described there are only 1} grm. For this reason, and on 
account of the comparatively large volume of the argentic 
chloride, it is less easy to obtain a small volume of solution 
for titration. 

Fehling’s method of partial precipitation by argentic ni- 
trate, with its difficult settling and sweetening of the pre- 
cipitate, and absence of a ready test for ascertaining whether 
the bromine has been completely separated, I leave out of 
consideration here. 

The amount of bromine in the sea water near the en- 
trance to the Bay of San Francisco, determined in the man- 
ner described, is 67.5 milligrams in one liter. 
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CHANGES IN THE FAUNA AND FLORA OF CALIFORNIA, 


BY H. H. BEHR, M. D. 


A residence of nearly forty years in this vicinity, during 
which the country has been rapidly settled, has necessarily 
made me a witness of many changes inthe Flora and Fauna, 
and it seems to mea matter of importance that some record 
of these changes be made. Such records of the physical 
changes abound and are of very great interest, but the mu- 
tations of organized life are certainly equally so, and they 
have had no historian. 

From time to time, in the progress of a busy life, I have 
taken notes of various such changes, and propose to give 
them to the Academy in the shape of a series of short 
papers. 


1, Serpents. 


The venomous serpents of this vicinity, of which only 
one species (Crotalus lucifer) occurs, have, as is well known, 
‘very greatly decreased in number, indeed it is probable that 
very few, if any, now exist on the peninsula of San Fran- 
cisco. They are, however, still found in considerable num- 
bers on Tamalpais, that wild and only half-explored mount- 
ain at our doors, and in the range of hills back of Oakland 
and Berkeley, and in certain sections there has certainly 
been a local increase in their numbers. 


As two of the places where they are increasing are to me 
well-trodden grounds, I have made some investigations of 
the causes of this increase, which is sufficiently marked to 
be noticed by casual visitors, and of course still more by 
residents of the districts. 


Statistics in such matters being out of the question, I 
have only to mention the reasons which have convinced me 
of the local increase, to which my attention was first called 
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by resident friends. First—Comparative frequency of snake 
bites to cattle in one locality and to dogs in the other. 
Second—The appearance of very young rattlesnakes, so 
called ‘‘one-buttons” before dark. I do not know the 
habits of the Crotalides of other regions, but our Crotalus 
lucifer, is, in the first year of his existence, even more noc- 
turnal in his habits than full grown specimens, and the ap- 
pearance of one before sunset is always exceptional. 


The first locality to which I refer is in the Contra Costa 
mountains, whose eastern chain is there broken by a deep 
ravine, a transverse valley carrying the waters of the table 
lands into the alluvial plains about Alvarado. 


My authority is a landed proprietor, blessed with a taste 
for zodlogy, as far at least as that branch of science is con- 
nected with sportsmanship. 

The greater part of the land surrounding his place is very 
hilly, and the declivities partly naked and rocky, partly 
wooded, only accessible by a few trails, most of them im- 
practicable for saddle-horses. The upland, used only for 
grazing, is open grass-land, dotted occasionally with live- 
oaks, but having’no chapparal whatever. 

There is but little agriculture in the immediate neighbor- 
hood, but a considerable number of ‘‘ chicken ranches,” 
the owners of which carry guns and possess dogs of some- 
what roaming dispositions. There is but little game left 
excepting quail. Hawks, eagles, owls and herons, were 
formerly abundant, but have perceptibly diminished. The 
grazing country seems to contain few reptiles excepting rat- 
tlesnakes. Ophibolus, Pityophis (magnificient specimens), 
and several species of EKutainia are found in the gulch and 
along the sides of the creek, but no Crotalus, as far as the 
observations of my friend extend. 

The pasture grounds of the upland are well stocked with 
cattle and horses. There are but few goats, and at present 
no sheep, and none of the farmers keep hogs to any extent. 
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The other locality to which my attention has been spe- 
cially called is in the Coast Range. Its drainage is partly 
to the Bay of San Francisco, partly into the ocean. The 
elevation varies from 1,000 to 3,000 feet above the level of 
the sea. 

T have several statements from inhabitants of this district, 
all agreeing as to the fact of an increase of rattlesnakes, but 
differing in regard to the causes. The informant upon 
whose statement I chiefly rely has seen a great deal of bor- 
der life, some military service, and has made explorations 
in Mexico and the Indian Territories. His observation is 
keen and is the more reliable because not influenced by 
preconceived ideas. 


The lower part of this district must have been originally 
a dense forest of redwood (Sequoia sempervirens), Douglas 
spruce (Pseudotsuga Douglasii), madrono (Arbutus Menzesir), 
and chestnut oak (Quercus densiflora); the upper part, chap- 
paral (Ceanothus and Manzanita) and chemisal (Adenostoma), 
varied occasionally by groves or forest strips of Pinus in- 
signis and Pseudotsuga Douglasti, live-oak (Quercus agrifolia), 
and Kelloge’s oak (Quercus Kellogit). 


At this day tracts of cultivated land, chiefly vineyards 
and orchards, form frequent interruptions of the original 
forms of vegetation. There is still game enough to cause 
much inconvenience to the vine-growers, but it has, accord- 
ing to the statements made to me, perceptibly diminished. 
The hills are steep, but not so much so as to prevent the 
growth of chapparal upon them; the gulches accessible, but 
not broad enough to be of much use to the agriculturist; 
and though there are uo large water-courses, there are plenty 
of springs. 

Among reptiles, Gerrhonotus and Phrynosoma are the most 
common. The serpents are not well represented. I have 
not seen Ophibolus; the blue racer (Bascanion) has been only 
occasionally seen; Pityophis is exceedingly rare, and even 
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the species of Kutainia, otherwise so universally distributed, 
are not often met with; the rattlesnake has, however, dis- 
tinctly gained ground. 


The population consists chiefly of the owners of large 
tracts of land, most of them in easy circumstances, and 
employing a good deal of manual labor in orchards and 
vineyards. The farmers keep some cows and horses on 
their premises or a neighboring hillside, but the region can 
hardly be called a grazing country. 


The professional sportsman or pot-hunter rarely visits the 
district, but boys and dogs of roaming disposition abound, 
and account in some measure for the diminished number of 
eagles, hawks and owls. 


Let us now consider the causes which have led to the 
increase of so very undesirable a neighbor as Crotalus luci- 
fie 

First.—The protection given to it by the nature of the 
country; the inaccessible hillsides and uninhabited upland 
abounding in gopher and squirrel holes of the Contra Costa, 
and the impenetrable thickets of chapparal in the Coast 
Range. These conditions change only very slowly with the 
settlement of the districts. 


Second.—Destruction of its natural enemies. 


There are very few persons carrying a gun who can resist 
the temptation of killing an eagle, a hawk or an owl, and 
many of them are probably ignorant of the fact that by so 
doing they preserve a rattlesnake or even a whole brood of 
them. Eagles and hawks will, I know, occasionally help 
themselves to a chicken or a young turkey, but their war- 
fare is usually directed more against gophers, squirrels, 
snakes, etc., avoiding as long as possible the dangerous 
vicinity of the hencoop with its hysterically noisy inmates 
and attendant shot-gun. 
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Owls are even more useful in keeping in check the undue 
increase of these animals, especially the rattlesnake, as 
their nocturnal habits bring them in frequent contact with 
the ‘‘one-button,” the hopeful descendent of the mature 
Crotalus. 

There are some other allies still to be mentioned, who 
give us no inconsiderable assistance in our attempts to get 
rid of the rattlesnake. One of these is the king snake, 
Ophibolus getulus. An incident which occurred in a drug 
store in this city, where various living reptiles are kept in a 
glass case, proves that the statement of the prowess of this 
snake made by old rancheros are founded on actual obser- 
vation, and not as has been supposed, on vague tradition. 

A specimen of Ophibolus being one day added to the 
happy family, attacked a rattlesnake immediately on its 
entrance, and winding himself by an exceedingly rapid mo- 
tion round the latter strangled him, but not before receiy- 
ing a wound from the fangs of his foe from which he died 
the next day. 


The confined space, preventing freedom of movement, in 
which the conflict took place, was probably the cause of 
this mishap. Similar statements have been made in regard 
to Pityophis. As to Hutainia we may be certain that these 
defenseless species do not disturb the rattlesnake, and as 
their food is chiefly frogs and small fish they do not inter- 
fere with his food supply as Pityophis certainly does, by 
feeding on ground squirrels, gophers, rats, mice, etc., and 
Ophibolus still more, by climbing shrubs and devouring the 
eges and young of birds, a cheerful nocturnal custom of the 
rattlesnake also. 

In relation to the amount of help given by these enemies 
of the rattlesnake, they rank about as follows: 


First.—Owls, which feeding on the strictly nocturnal 
“ one-button,” destroy a greater number of individuals, 
needing more for food on account of their small size. 
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Second.—Hawks and eagles, which destroy many of the 
mature snakes moving about in the day-time. 

The diminution in the number of these birds, at least as far 
as the Coast Range is concerned, is probably largely due to 
the forest fires, which are, I am sorry to say, very frequent 
in some parts. The owl builds usually in old hollow trees, 
which are of course more easily destroyed by fire than sound 
ones. The eagle builds every year, if undisturbed, in the 
same tree, and is very apt to leave a region where its nest 
has to be frequently changed. ‘Of course these fires do not 
directly injure the birds, for they occur late in the year, 
after the fledging of the young. 


Ophibolus and Pityophis are comparatively trifling factors 
in the destruction of the rattlesnake, nevertheless it would 
be wiser to leave inoffensive creatures unharmed, for they 
are his implacable enemies, and perform a very consider- 
able service to the farmer by lessening the number of ver- 
min, and itis after all a very cheap kind of heroism to 
wantonly kill an animal which is incapable of doing harm. 

Nature not interfered with by man is perfectly able to take 
care of herself. When once we do so all the ‘bisul- 
phides” and ‘‘ insect washes ” in the world will not restore 
the balance which has -been disturbed; natwram expellas 
Jurca tamen usque recurret,” says Horace. We can only 
make Nature our ally, never our servant. 
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A NEW GENUS AND SPECIES OF N. A. SCARABAIDZA., 


BY J. J. RIVERS. 


The insect about to be noticed, would in general appear- 
ance remind any one of Pentodon, but an examination of 
the mouth parts would at once dispel the idea, the strongly 
toothed outer margin in Pentodon, together with the highly 
developed teeth of its maxillary galea, would seem to re- 
move those insects to different associates. The one I 
now mention has a history; it adorns several collections 
either without a name or else labeled Aphonus clunalis Lec. 
A reference made to LeConte’s description of A. clunalis, 
Proceed. Acad. Nat. Sci., Phila., Vol. 8, p. 23, 1856, and at 
the end of the description the following phrase ‘‘maaxillarum 
galea bidentata,” is sufficient to show that LeConte did 
not refer to the present insect, for its maxillary is entirely 
unarmed. 

There appears to be no description of this insect any- 
where in the literature of N. A. Coleoptera; and thinking that 
as this species was from El Paso, Texas, Mr. W. Bates, of 
England, who is working upon the Mexican Scarabeida, 
had perhaps received and already incorporated it in his mon- 
ograph, I wrote to him concerning it. He replied: ‘‘ Pro- 
ceed and describe it; send me a copy of the publication 
containing the description, and I will adopt your naming 
if I find the species among those occurring across the line.” 

This insect was in a large capture of Scarabeide taken 
last year at El Paso, Texas, by G. W. Dunn, after whom the 
specific name is formed; the generic name is derived 
from the unarmed condition of its galea ov maxillary. The 
group it belongs to is very puzzling, as it appears to possess 
diverse characteristics; the tarsal form and lack of stridulat- 
ing organs throw it with Aphonus; the style of sculpture of 
the elytrz is of the common oblique pattern, while the shape 
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of the middle and hind tibis, together with the bulging 
upon the pygidium, point towards Oryctes, and the rounded 
form of the club of the antennz also favors Oryctes, though 
it matches Pentodon in that character very much better and 
it agrees with none in its unarmed galea. 


ANOPLOGNATHO gen. nov. 


Form oval, convex; dorsum gently rounded; under wings well developed. 

Clypeus triangular, with sides slightly emarginate, apex 
rounded and curving upwards; in fresh unworn examples 
the margin is continuous, and meets a depression on either 
end of the sutural line; this transverse line rises towards 
the center, but the center itself is slightly depressed. 

Antenne nine-jointed, the basal joint very large, equal to 
all the joints of the funicle; the fifth and sixth joints being 
connate, makes this truly a nine-jointed species. 


Labrum membranous, covered with stiff hairs. 


Mandibles much produced, not toothed externally, but 
with a slight emargination. 

Maxillw much flattened and widening from the middle 
to the front edge, the inner angle is sharply defined and 
with a projecting joint, the outer angle much rounded; the 
under surface has stiff bristly hairs pointing forwards. 

Maxillary palpi four-jointed; the first joint narrow, the 
second and third about equal, and the fourth nearly as 
large as the second and third combined. 

Labium bilobed, with well rounded margins. 


Mentum connate with the several adjoining parts, the 
labial palpi appearing at the sides, they are three-jointed, 
the first joint being shorter than the second and the third 
equal to both. 

Prothorax shining black, wider than long and narrower in 
front, front margin recurved, smooth, side margins slightly 
reticulated and reflexed, but becoming flattened before 
reaching the hind angles; hind margin well developed from 
the angles by an impressed line, which dying out before reaching the center 
the margin is continued by coarse puncturings only. 


Elytra elongate-oval wider towards the apex, evenly rounded on top, 
falling to the sides in a gentle curve, 

Anterior coxe large, with the trochanter oval in outline, the outer end fit- 
ting into an emargination of the epimera, 

Middle coxz nearly the size of the former, of irregular form, with the 
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apex somewhat truncate. Posterior coxz small and subtriangular, oblique. 

Abdomen: ventral segments six; fifth and sixth movable. 

Spiracles situated upon the inner edge of the inflexed portion of the 
ventral segments except the posterior one, which is in the suture, where the 
propygidium meets the fifth ventral segment. The middle and hind tibiz 
have each two oblique carinw across the middle portion, and their apices are 
expanded and digitate. 

Middle tarsi moderately stout, first joint more robust, the second and third 
of equal length, and the fourth shorter, 

Hind tarsi shorter than those of the middle pair; more robust 
and more equal in length. 

Propygidium regularly rugose, what might be called reticulate. 


Pygidium very obtusely and evenly rounded in the male. 


Anoplognatho Dunnianus sp. nov. —Elongate-oval, convex, bruader 
behind. Clypeus triangular, with the sides slightly emarginate, tip 
rounded, upturned; the edge carries a raised margin that meets the 
sutural line, which increases in hight towards the middle, but is eut by 
a slight depression in the center, giving the outline of a double curve. This 
character, however, is not constant. There is no other armature on the 
head, Vertex rugosely punctate, as is the depression forming the area of 
the clypeus. Prothorax transverse, narrower in front, angles pointed, sides 
reflexed, partly reticulated but flattened before reaching the hinder angles; 
hind margin well defined part of the way across from the angles, but con- 
tinued over the middle by punctures only. . The middle of the disc towards 
the hind margin is free from punctures, but towards the side margins they 
become closer and merge into each other, while at the front angles 
they form a densely rugose surface. Elytre elongate-oval, wider behind the 
middle, and covering the propygidium; the sutural margins near the apex 
appear depressed, but it is caused by the bulging on either 
elytron by the usual broad tubercle; there are three series of 
obliterated striz, the two inner sets being double, and occu- 
pying an oblique course from base to apex. Pygidium very 
obtusely rounded. Front  tibiz strongly sinuate. Be- 
low, the various parts are clothed with hairs placed in lines; 
the color is deep chestnut. Above, the surface, particularly 
of theelytra, becomes almostsmooth and shining; the color is 
brownish black, inclining to a chestnut tone towards the hinder part of the 
elytre. 

Length .95-1 inch. 


Female generally smaller, with the sides of the elytre more parallel; it ismore 

convex than the othersex, the ely tre shorter not covering the propygidum, and 

smoother. Pygidium obtuse but not evenly bulging, because the 

Ci lower part is incurved and margined by a boldedge. Front tibia 
strongly tridentate. Length .75-.95 inch. 


Locality: El Paso, Texas. 
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A NEW SPECIES OF CALIFORNIAN LEPIDOPTERA. 


BY J. J. RIVERS, 


This insect is from the neighborhood of Truckee, a mount- 
ainous district of California. It has been mistaken for a 
variety of JM. anicia Doubl., but as this has a black 
eround color while JZ. anicia has a red one, they must belong 
to different groups of the same genus. Mr. C. F. McGlashan 
has for several years bred this insect in numbers and dis- 
tributed it generously, therefore I have great pleasure in 
dedicating the species to him. 


M. Chalcedona Doubl. is the type around which numerous 
forms congregate, some as mere varieties, while others, 
though showing strongly their ancestry still exhibit suf- 
ficient likeness to each other in the imago state, to puzzle 
and perplex the student, and make it difficult to say whether 
these various forms are simply variations or true species. 
In the larval state, however, abundant difference is seen 
which easily points out the genuine species. Dr. H. Behr in 
his description and remarks upon MW. Cooperi, Proceed. Cal. 
Acad. Sci., Vol. 3, p. 90, 1863, says: ‘‘ With all the well 
‘marked differences, the species look so much alike, that it 
would have been a long time before M. Cooperi would have 
been recognized as a distinct species, if it had not been for ' 
the striking difference of its caterpillar.”’ 


MELITZAA Fabr. 


M. Macglashanii sp.nov. General appearance like M. Chalcedona, but 
still more like M. Cooperi Behr. Outer margins of upper wings rounding in 
both sexes. The general disposition of the spots forming the bands being 
equidistant, gives to the whole surface a more checkered appearance than 
is seen either in M. Chalcedon or M. Cooperi. Expanse of wing of the largest 
@ specimen 24 inches; in the largest Q specimen of M. Chalcedon 24 
inches. Vhe murginal band of red spots to all the wings always present. 

Male.—Upper side blackish; outer margins of all the wings with reddish 
spots, a character more constant in this species than is found in either 
Cooperi or Chalcedon. The next two rows are pale straw or even white, and 
the spots are inclined to be quadrate; the usual bifid band has the third 
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and fourth spots from the costa wholly red; three spots in cell. 
two yellow and one red; hind wings have first a row of marginal 
red spots, followed by three rows of yellow, then, in some, an elon- 
gated twin spot of red; the basal area has four angulate spots of yellow, 
three forming a triangle. Under side of anterior wings asubdued brownish- 
red, the marginal row scarcely defined; in some examples, however, there is a 
black zigzag line that cuts off the marginal row; the second and third rows 
are repeated faintly, and the markings of the upper surface are faintly vis- 
ible; hind wings have an unbroken marginal border of red which continues 
firmly along a third of the inner margin. The second band consists of 
seven conical spots of yellowish white; the third row is made up of 
rounded or angulate spots of red, attended more or less by a yellow halo, 
and in some specimens the spot is circular, and a dot or pupil adorns the 
center; the fourth row contains eight large elongate spots of whitish-yellow, 
cut unequally by a black line, but the first spot on the front margin is 
almost equally divided; the basal area is red and contains three yellowish 
spots, the largest of which is sometimes divided by a reddish spot. Female 
exhibits the same markings as the male; with the exception of the marginal 
borders and a faint tinge of red on one horn of the bifid band, the whole 
surface is of sombre black. 


Palpi reddish; antennz yellowish; abdomen with five dorsal segments 
fringed with rusty brown, and a white row of spots on each side of the dorsal 
ridge; beneath, through the center, it is whitish. 

Expanse: male 13; female 21 inches. 


Larva.—Deep black, sparingly irrorated with white. Seven of the dorsal 
spines light yellow, with a fine line of deeper yellow forming a ring around 
the base of each. A double line or band of white occupies the dorsal 
region, interrupted by the base of the spines, and longitudinally separated 
by a fine black line that runs along the dorsal ridge; the sub-dorsal row of 
spines black on a black ground, the next row of spines also black, but at 
the base below each of seven spines is a yellow crescent-shaped spot 
which interrupts a broad spiracular band of white; the next row of spines 
black, then a narrow longitudinal line of scattering white spots; then follows, 
above the feet, a row of twin diminutive yellowish spines, which interrupts a 
line of white. Beneath is a double line of white. The hairs below the 
spiracular line brownish. ‘The head, prolegs, base of feet and spines (except 
the seven dorsal) black and shining. Caterpillar looks very like that belong- 
ing to WM. Leanira, and therefore more attenuated than that of the robust 
M. Chalcedon. 

Food plant Pentstemon, but will feed upon the flowers of Castilleia, and 
upon the leaves of Plantago major. 

Chrysalis.—Dull white, prothorax with two yellow tubercles, the first 
dorsal segment has also two, the second three, the fourth to the tenth have 
five tubercles on each dorsal segment. In the front of each tubercle is a 
black curved spot often uniting. There are also some black spots on each 
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segment placed in regular order, but there are no black dots on the apex of 
the tubercles as seen in the allied species. Length %{ inch. 


CLISIOCAMPA. 


C. thoracica Stretch. Larva.—Body obscure brown, dorsal ridge orna- 
mented with a row of conspicuous ochre-colored spots, two spots on 
each segment, the one placed in front always much the larger; the spots are 
attended by numerous short waving lines of reddish-brown, running longi- 
tudinally, and there is a sub-dorsal line of the same color, and a spiracular 
line of a much lighter shade. Its whole length above the feet is occupied 
with numerous tufts of grayish hair. 


The dorsal line of spots is its most particular feature, as it contrasts with 
the sombre tone of the body color. Length 1%4 to 2 inches. 


Natural food plant the native willow, upon which it is 
found feeding at Berkeley, but it has taken to the foliage of 
different kinds of orchard trees, upon which great damage 
has been done. 
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CONTRIBUTIONS FROM THE SHAW SCHOOL OF BOTANY. 


No. 4. 
SYNOPTICAL LIST OF NORTH AMERICAN SPECIES OF CEANOTHUS. 
By WILLIAM TRELEASE. 


In its present limitation, Ceanothus is an exclusively Amer- 
ican genus, and all but three of the species known to me 
occur north of Mexico. It is quite puzzling to the student 
of our flora, partly because of the variability of some spe- 
cies, and partly because in some instances what are evi- 
dently distinct species approach each other so closely as to 
render their characterization difficult, although they may be 
pretty surely recognized by the practiced eye. ‘To the evo- 
lutionist, these groups of interlocking sub-species and 
barely distinguishable species, are interesting as represent- 
ing different stages in the mutations of their prototypes; but 
they are exceedingly trying to the systematic botanist, 
whose task is to so arrange and limit them as to render 
their recognition by others easy. 

Aside from the monograph of the genus (in the broader 
sense in which it was formerly understood) in De Candolle’s 
Prodromus, which characterizes very few of the species that 
are now known, and the fuller revision in the first volume of 
Torrey and Gray's Flora, it has been very judiciously and 
completely treated by Mr. Watson in a revision of the en- 
tire group (Proc. Amer. Acad. x. 1875, 332-9), and a separate 
elaboration of the numerous and difficult Californian species 
(Bot. Cal. i. 102-104; ii. 439). His views on the syno- 
nymy of species are also very fully indicated in his Biblio- 
graphical Index to North American Botany. Nor should 
the field notes of the keen-sighted Nuttall, on a number of 
the Pacific Coast species, in Torrey and Gray’s Flora, be 
overlooked. 
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In the main, the limitation and descriptions of species in 
Mr. Watson’s monograph, and his references to literature, 
in the Index, are so accurate as to require little alteration; 
but after repeatedly going over the genus as represented in 
the Gray, Engelmann, and Torrey herbaria, and in the ex- 
tensive collections of the California Academy of Science, 
and the United States Department of Agriculture, as well 
as the fine private herbarium of Mr. J. C. Martindale, it has 
seemed to me that Ceanothus ig capable of subdivision into 
more natural groups than have yet been proposed, and the 
following is otfered as a tentative arrangement of our spe- 
cies, I shall be very grateful for specimens and notes eluci- 
dating doubtful species, and I desire here to express my 
obligation to the botanists who have already placed public 
or private collections in my hands for study. 


A. Leaves alternate, not spinescent, glandular-toothed or occasionally 
entire; stipules thin, often subulate, fugacious; fruit sometimes 
keeled or crested on the back of each segment, but not bearing 
prominent dorsal horns.— Huceanothus. 


a. Inflorescence ‘on leafless lateral peduncles borne on the 
old wood. 


1. C. SANGUINEUs, Pursh. Fl. Am. Sept. i. 167; Wat- 
son, Proc. l. c. 334, Index, 166.—British Columbia to Idaho 
and California. 


b. Inflorescence on leafy shoots of the present season’s 
growth. 


* Flowers white, in small simple corymbose clusters 
terminating mostly leafy spineless twigs: leaves 
very small (2 to 8 mm. long), 3-nerved.—Atlantic 
species. i 


2. CC. MICROPHYLLUS, Michx. FI]. 1. 154; Watson, J. c. 335. 
Georgia to Florida. 
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3. C. SERPYLLIFOLIUS, Nutt. Gen. i. 154; Watson, J. c. 
335.—Georgia. The locality in Nuttall’s Genera, and on 
an original specimen in the Gray herbarium, is Florida. 


* * Flowers white: inflorescence rather simple and 
mostly compact, at the ends of slender usually 
leafless or nearly leafless peduncles: twigs subte- 
rete, not spinose: leaves ample or medium-sized (15 
to 75 mm. long), thin, toothed, 3-nerved: fruit 
about 4 mm. in diameter. — Atlantic or Rocky 
Mountain species. 


4. (C. Americanus, L. Spec. 195; Watson, J. c. 333, In- 
- dex, 163.—Ontario to Manitoba, south to Florida and Tex- 
as. 


5. C.ovatus, Desf. Arb. ii. 881; Watson, /. c. 384.—Can- 
ada and the lake region to Texas. 


VAR. PUBESCENS, Watson, Index, 166.— Rocky Mount- 
ain region. 


* * * Flowers blue: inflorescence compound, ample, on 
leafy branches: twigs conspicuously sulcate: leaves 
medium-sized (25 to 50 mm. long), prominently 3- 
ribbed, minutely glandular-serrulate: fruit mostly 
5 or 5 mm. in diameter. 


6. C. THYRSIFLORUS, Esch. Mem. St. Petersb. Nema ee 
285; Watson, /. c. 334.—Mountains of Western Califor- 
nia. 


* * * * Flowers blue (often. pale) or white: inflorescence 
compound, rather loose. on few-leaved branches: 
leaves entire, mostly medium-sized.—Pacific spe- 
cles. 


+ Twigs (more or less spinose in the first) usually 
somewhat angled and often twisted: leaves rather 
firm or even coriaceous. 
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«+ Leaves rather broad, not at all 3-nerved: fruit 5 to 
6 mm. in diameter. 
7. C. sprnosus, Nutt. in Torrey & Gray, Fl. 1. 267; Wat- 
son, /. c. 337.—Middle and Southern California. 


8. OC. Paumeri, n. sp. Glabrous throughout, or a very 
few hairs on the leaves and petioles: branches greenish, 
becoming brown: leaves mostly on short spurs, slender-peti- 
oled, about 40 mm. long, elliptical or ovate-oblong, rounded 
at both ends, mucronate or emarginate, entire, thinner 
than in the last: flowering branches ascending, naked or 
few-leaved: inflorescence oblong, nearly simple: exocarp of 
fruit rather fleshy.— Mountains of Southern California 
(Palmer, 1875, No. 42). Intermediate between C. spinosus 
and C. integerrimus. 


++ ++ Leaves narrow, 3-nerved, the nerves often conceal- 
ed by the revolute margins; fruit about 3 mm. in 
diameter. 


9. C. Parryi, n. sp. Branches glabrate or sparingly 
villous, strongly sulcate, more or less papillate : leaves nar- 
rowly elliptical-oblong, obtuse, 15350 mm. or less, gland- 
ular-serrulate, glabrous above, the lower surface rusty-to- 
mentose, at least along the veins: inflorescence oblong, 
interrupted, terminating recurved - ascending slender, few- 
leaved branches: flowers blue.—Known to me only from 
specimens found in cultivation at Calistoga, Cal. (Parry, 


1881, No. 33). 


+— + Twigs not spinose nor rigid, very slightly angled 
while young: leaves thinner, at least the largest 3- 
nerved: inflorescence rather dense for the group; 
fruit about 4 mm. in diameter. 


10. C. INTEGERRIMUS, Hook. & Arn. Bot. Beechey, 329; 
Watson, J. c. 334, Index, 165. C. thyrsiflorus, var. macro- 
thyrsus, Torrey, Bot. Wilkes, 263! California to Arizona. 
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11. C. parvirouius. C. integerrimus, var.? parvifolius, Wat- 
son, J. c. 334.—California to Oregon. 


*%%**%* Flowers blue or white: inflorescence mostly com- 
pound and ample: leaves generally medium-sized 
to large 3-nerved; margin various. 


+ Twigs not spinose nor conspicuously glaucous, the 
youngest angled in the first species: flowering- 
branches few-leaved or leafless: leaves broad, usu- 
ally large (25 to 75 mm. long): fruit about 5 mm. 
in diameter. 


12. C. arBorEuS, Greene, Bull. Cal. Acad. ii. 144. @C. 
sorediatus, Lyon. Bot. Gaz. x1. 204, 333.— Islands off the 
Californian Coast. 


14. C. veLuTinus, Dougl. in Hook, Fl. Bot.—Am. i. 125, 
pl. 45; Watson, J. c. 334.—British America to California, 
Colorado and Nebraska, chiefly in the mountains. 


VAR. L&vIGATUS, Torr. & Gray, Fl. i. 686; Watson, 
Index, 167.—Range of the species. 


+ + Twigs terete, often very divergent and rigid, some 
of them ending in firm spines. 


++ Twigs short, often very glaucous: leaves large in 
the first, mostly medium-sized, rather small in the 
last: fruit 4 to 6 mm. in diameter. 


14. C. incanus, Torr. & Gray, Fl. i. 265; Watson, 1. c. 
336.—California. 


15. C. EGLANDULOSUS. C. divaricatus, var. eglandulosus, 
Torrey, Pac. R. R. Rep. iv. 75. C. divaricatus, Watson, 
l.c. in part. — Mountains of California and Lower Cali- 
fornia. 
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16. C. pivaricatus, Nutt. in Torr. & Gray FI. i. 266, 686; 
Watson, J. c. 336 in part.—-California and Lower Cali- 
fornia. 

VAR. GROSSE - SERRATUS, Torrey, Pac. R. R. Rep. iv. 75. 
—California. 


17. C. corDuLatTus, Kellogg, Proc. Cal. Acad. ii. 124, f. 
39; Watson, /. c. 337.—Mountains of California. 


++ ++ Twigs slender, usually slightly if at all glaucous: 
spines slender and sharp: leaves rather narrow for 
the group: fruit about 4 mm. in diameter. 


18. C. FEenDLeErI, Gray, Pl. Fendler 29; Watson, J. c. 337. 
Mountains of Colorado, New Mexico and Arizona. 


VAR. VIRIDIS Gray, in Herb. — Arizona (Lemmon. 
Greene). 


* £ ¢ Flowers deep blue (except sometimes in the first), 
in rather compact nearly simple corymbose or ob- 
long clusters, on leafless or nearly leafless (some- 
times abbreviated), usually scaly peduncles: twigs 
terete, mostly spineless, and not very rigid.—Pa- 
cific species. 


* Leaves medium-sized, all or nearly all 3-nerved: 
twigs rather more rigid in forms of the first two 
than elsewhere in this group: fruitabout 4 mm. in 
diameter. 


19. C. sorepiatus, Hook & Arn. Bot. Beechey, 398. 


Watson, J. c. 336. — Coast Range of Southern California, 
extending into Lower California. 


20. C. nirsuTus, Nutt. in Torr. & Gray, Fl. 1. 266; Wat- 
son, J. c. 336. C. diversifolius Kellogg, Proc. Cal. Acad. 
1. 58, 65.—Mountains of Southwestern California. 

VAR. ? GLABER, Watson, J. c. 336. — East Humboldt 
mountains, Arizona. (Watson, No. 212.) 


tA CALIFORNIA ACADEMY OF SCIENCES. 


21. C. DECUMBENS, Watson, /. ¢. 335.—Mountains of Cen- 
tral California. 


++ Leaves usually small, commonly only the largest 
3-nerved, not papillate: fruit 3 mm. in diameter. 


22. C. DENTaTUS, Torr. & Gray, FI. i. 268, Watson lI. c. 
335.—Coast range of Southern California. 


SUBSP. ? FLORIBUNDUS. C. floribundus Hook. Bot. Mag. 
pl. 4806; Watson, J. c. 338.—Known certainly only 
from plants grown in European gardens, from Cali- 
fornian seed. 

suBsP. ? Loppranus. C. Lobbianus, Hook. Bot. Mag. 
pl. 4810.—Coast Range of Southern California. 


23. C. IMPRESSUS, n. sp. Villous, with short spreading 
hairs: leaves broadly elliptical to nearly orbicular, 6 to 8 
mm. long, loosely villous, especially on the veins below, 
the upper surface deeply furrowed over the midrib and 
several pairs of lateral nerves, the slightly glandular mar- 
gin very revolute, appearing there as if crenate: pedun- 
cles about 10 mm. long, scaly toward the base: inflorescence 
sub-globose, compact: fruit not seen.—Santa Barbara 
County, Cal. 


+++ Leaves medium-sized, oblong, not at all 3-nerved, 


papillate. 
24. C. papituosus, Torr. & Gray, FI. i. 268; Watson, J. c. 


337.—Mountains of Western California. 


25. C. Vearcutanus, Hook. Bot. Mag. pl. 5127; Watson, 
1. c. 338. —Decribed and known only from European 
plants raised from Californian seed. 


B. Leaves opposite or alternate, pinnately veined, coriaceous, of- 
ten pungently toothed; stipules thick and spongy, taper- 
pointed persistent; inflorescence densely corymbose, on short 
spurs from the new wood; fruit usually large for the genus, 
each carpel commonly bearing a dorsal horn, an alternating set. 
of 3crests or horns frequently at or near the apex.—Cerastes 

Species of the Pacific Coast or Southwest, mostly with rigid 
almost spinose twigs. 
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a. Procumbent and radicant: flowers bright blue (ex- 
cept occasional albinos or hybrids), mostly on 
long, slender, colored pedicels. 


26. C. prostratus, Benth. Pl. Hartweg, 302; Watson, 
1. c. 8339.—Washington Ter. to California and Nevada. 


b. Erect or spreading, the branches mostly rigid: ped- 
icels usually stouter or rather short. 


* Leaves opposite. 


+ Flowers (always?) white. 


27. ©. cunEatus, Nutt. in Torr. & Gray, Fl. 1. 267; Wat- 
son, J. c. 338 and Index, 164, in part. —Oregon to Lower 
California. 


28. C. Greeai, Gray, Plant. Wright. ii. 28; Watson, 
l.c. 338.—Utah, Arizona and New Mexico to Mexico. 


29. C. crassiFoLius, Torr. Pac. R. R. Rep. iv. 75; Wat- 
son, /. c. 338 and Index, 164, excl. synonym and variety. 
—Coast range of Southern California, Lower California and 
Californian islands. 


++ Flowers blue (or rose-purple ? ). 


30. C, Ricipus, Nutt.in Torr. & Gray, Fl. i. 268; Watson, 
l. c. 339.— Coast region of Southern California. 


VAR. GRANDIFOLIUS, Torr. Pac. R. R. Rep., iv. 75; Wat- 
son, Index, 164, under C. crassifolius. C. crassifolius, 
var. glabratus Gray, Cat. Bolander, 8; Watson, 
Index, 164.—Range of the species. 


** Leaves alternate; flowers white. 
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31. C. veRRucosuS, Nutt. in Torr. & Gray, Fl. i. 267; 
Greene, Bull. Cal. Acad. 11. 81. C. cuneatus, Watson, l.c. 
338, and Index, 164, in part.—Southern California and 
Lower California. 


32. C. MacrocaRPus, Nutt. in Torr. & Gray FI. i. 267; 
Greene, /. c. C. cuneatus, Watson, J. c. 338, and Index, 164, 
in part.—Coast Range of Middle and Southern California. 


NOTES. 


C. sanguimeus appears to differ from all other species of 
the genus in flowering from wood of the preceding season’s 
growth; otherwise, it is related in several respects to Nos. 4 
and 5. 


C. microphyllus and serpyllifolius—very closely related to 
each other—show no very great affinity for other groups. 
For convenience they are placed where they now stand, al- 
though in the character of the inflorescence, they approach 
the dentatus group. I have no fruit of either. 


While C. ovatus is well marked in its typical Eastern 
form, it passes gradually into var. pubescens in the West, and 
through this approaches Americanus in its leaf-forms. The 
leafiness of flowering branches is sometimes quite variable. 


In C. spinosus, the firm leaves commonly turn brown in 
drying, especially the upper surface; the branches of the 
ample somewhat leafy loose thyrsus mostly spread at right 
angles or are even recurved; and the flowers are scarcely 
more than lilac-colored. 


C. parvifolius appears to be distinct from integerrimus in 
its loose low habit, smaller leaves scarcely exceeding 25 
mm. in length, the majority of them not 3-nerved, and in 
its smaller oblong or (from the falling of the lower fasci- 
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cles) subcorymbose inflorescence of blue flowers—those of 
integerrimus appearing to be always white. 


C. arboreus is, as Professor Greene has shown, the largest 
of our species. It was collected on Sta. Catalina many 
years ago, by Nuttall, who notes its arboreous habit on the 
label accompanying a specimen in the herbarium of the 
Philadelphia Academy. 

Numbers 14 to 17 of the list are quite difficult to dis- 
tinguish. 


C. incanus, with large, rather thin, nearly smooth ellip- 
tical leaves, often rounded in abruptly to the lateral nerves, 
a short distance above ths base, usually entire, pale below; 
rather large white flowers (often 5 or 6 mm. in expanse); 
and large depressed fruit with a more fleshy exocarp than 
usual, is generally recognized without much difficulty. 'The 
same is true of C. eglandulosus, which is nearly glabrous and 
very glaucous, with rather small strongly ovate entire or © 
nearly entire leaves, usually brown above, in herbarium 
specimens; and smaller dingy blue flowers. But divaricatus 
and cordulatus approach each other so closely that it is hard 
to draw the line between them. The specimens with smaller, 
thicker leaves are commonly referred to the latter, as being 
evidently what Kellogg figured, while the former species 
usually has large and more flexible leaves. 


C. Fendleri, with rather thin narrower leaves, silky-can- 
escent in the type, green and nearly glabrous in the variety; 
stands out quite well from its congeners, in geographical 
distribution, also. 


C sorediatus is a species which I do not at all understand. 
As it is here accepted, it includes plants with slender rather 
simple twigs, and others that are quite rigid and intricately 
branched; the leaves of some are very broadly ovate, while 
others are narrower; and the pubescence varies from silky 
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ormore or less hirsute to very densely white-or rusty- 
tomentose on the lower surface of the leaves. The inflor- 
escence is intermediate between that of the preceding and 
following groups of species. In some of the rather slender- 
stemmed plants that I regard as most typical, the twigs are 
very rough with crowded small warts. Probably one or 
more species may ultimately be separated out, and it is not 
certain that a number of specimens now referred here do 
not really belong to divaricatus on the one hand, or hirsutus 
on the other. 


The dentatus group is one of the best circumscribed, but 
it is not less puzzling than others, for it is doubtful whether 
the forms it comprises are best described as species or va- 
rieties. Lobbianus is chiefly characterized by its conspicu- 
ously unequal leaves—those on the primary shoots 25 mm. 
long, mostly acute at both ends, the larger 3-nerved. 


While I have scarcely felt that this form and floribundus 
are worthy of specific rank, I have pretty confidently sep- 
arated out the plant with rather broad hairy leaves, deeply 
furrowed over the veins. It is known to me only from two 
flowering specimens in the Gray herbarium, collected at 
different places. 


In Crrastes the species are quite as perplexing as in 
EKucranoruus, and the difficulty of separating them is in- 
creased by the occurrence of what appear to be hybrids. 
This is especially true of prostratus and cwneatus, typically 
very distinct in habit, foliage, flowers and fruit; but nu- 
merous specimens have been collected over a large area, 
showing various combinations of the characters of both. So 
marked are these that Mr. Thomas Howell writes me that 
from his field observations he is disposed to regard prostra- 
tus as only a variety of cwneatus.* 


“On these supposed hybrids, see Garden and Forest, i. 7. 


NORTH AMERICAN SPECIES OF CEANOTHUS. UT 


The fruit of prostratus is usually considerably longer than 
broad, about 8 mm. in diameter, rather fleshy, with 3 nearly 
erect prominent horns, and an accessory set of apical crests 
or smaller horns. 


Cuneatus produces subglobose or very slightly elongated 
fruit, about 6 mm. in diameter, with thin flesh, and usually 


3 rather small horns, an accessory set of smaller ones being 
occasionally seen. 


C. Greggii, closely related to cwneatus, is marked by its 
leaves, often white-tomentose below, mostly equally 
rounded and acute at both ends, frequently with one or two 
small teeth on either side, and its rather pointed fruit, 
about 4 mm. in diameter, seemingly nearly or quite horn- 
less, the white calyx-lobes more persistent than usual. 


C. crassifolius, as it is now accepted, is very heterogen- 
eous, embracing plants with entire or toothed smooth green 
leaves, and others with the leaves pungently toothed, revo- 
lute margined, and very white-woolly below. The fruit is 
as much as 8 or 10 mm. in diameter, depressed-globose, 
smooth or with 3 low deeply dorsal horns, and the base (in- 
vested by the adnate calyx) very prominent, and indurated. 
The leaves are always firm and thick. 


C. rigidus has thinner, often cuneate-obcordate, mostly 
denticulate leaves, and blue or purplish flowers. Good fruit 
is desirable. Some specimens suggest hybridization with 
C. prostratus. 


C. verrucosus is very similar to rigidus in its foliage char- 
acters, but with slender twigs, alternate leaves and white 
flowers. The figure of rigidus in Bot. Mex. Bound. pl. 9, 
is evidently this species. Its fruit is mostly 4 to 6 mm. in 
diameter, with small dorsal horns, or none. 
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C. macrocarpus approaches broad-leaved forms of cuneatus, 
and especially entire-leaved forms of crassifolius, in its foli- 
age, but its habit is said to be arborescent, its twigs are 
slender, and its leaves opposite. Its fruit is very similar 
to that of the entire-leaved crassifolius, but with prominent 
dorsal horns. 
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PRELIMINARY NOTES ON SOUTH AMERICAN 
NEMATOGNATHI. 


I. 


BY CARL H. EIGENMANN AND ROSA SMITH EIGENMANN, 


The present paper contains a list of the species of Hypoph- 
thalmidz, South American Siluride, Argiide and Callichthy- 
ide, and of the genus Plecostomus (Loricariidz), with the 
localities of the specimens contained in the Museum of 
- Comparative Zodlogy at Cambridge, Massachusetts, and 
descriptions of the following new forms: 


1, Pimelodina nasus; 2, Luciopimelodus; 3, Pseudopimel- 
odus acanthochirus; 4, Rhamdia obesa; 5, h. Poeyi; 6, Rham- 
della (sub-genus); 7, Rhamdia tenella; 8, Rh. eriarcha; 9, R. 
parryt (Mexico); 10, Pimelodella; 11, P. pectinifer; 12, 
Sciadeoides (sub-genus) ; 13, Duopalatinus; 14, Steindachneria; 
15, S. amblyurus; 16, Pseudoplatystoma fasciatum inter- 
medium; 17, Tachisurus lentiginosus; 18, T. jordani; 19, T. 
longicephalus; 20, T. agassizi; 21, T. gulosus; 22, Ageneiosus 
atronasus; 23, Auchenipterus fordicei; 24, Felichthys flaves- 
cens; 25, Trachycorystes porosus; 26, T. analis; 27, Hassar; 
28, Doras wranoscopus; 29, D. spinosissimus; 30, Decapogon; 
31, Corydoras hastatus; 32, Plecostomus limosus; 33, P. com- 
mersonu scabriceps; 34, P. seminudus; 35, P. macrops; 36, 
P. vermicularis. 


‘The specimens in the Museum were collected by Professor 
Louis Agassiz and his assistants during the Thayer Expedi- 
tion in Brazil, and by Professor ‘Agassiz and Dr. Steindach- 
ner during the Hassler Expedition around South America. 
The names of collectors of new forms are given with the 
descriptions. 

A fuller account of all the species mentioned will be 
published later. 
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HYPOPHTHALMIDA. 


I. HeELoGenes Giinther. 


1. Helogenes marmoratus Ginther. 


II. HyporHTHaLmus Spix. 
Notophthalmus Hyrtle; Pseudohypophthalmus Bleeker. 


2. Hypophthalmus edentatus Spix. 
Hypophthalmus marginatus, H. longifilis, and H. spixii Cuyv. & Val. 
Hypophthalmus edentulus Castelnau; Hypophthalmus jimbriatus 
Kner; Hypophthalmus perporosus Cope. 
Locality: Para. 


SILURID Zi. 
IT. Cattopuysus Miller & Troschel. 
Pimelotropis Gill; Pseudocallophysus Bleeker. 


1, Callophysus macropterus (Lichtenstein). 
Pimelodus ctenodus Agassiz; Pimelodus insignis Schomburgk, in part: 


plate, but not description; Pimelotropis lateralis Gill. 
Localities: Obidos; Lake Jose Assu; Cameta; Rio Negro; Santarem; 
Tonantins; Lake Manacapuru. 


II. Prmetopina Steindachner. 


2. Pimelodina flavipinnis Steindachner. 
3. Pimelodina nasus sp. nov. 
Type, No. 7490. Length to base of caudal .34m. Para. Agassiz. 

This species differs from flavipinnis as follows: adipose 
fin 2 in the length (23 in flavipinnis); eye 8 in head (6); 
head not compressed behind the eyes (compressed); great- 
est width of head 13 in its length (8); maxillary barbels 
reach to the end of the adipose fin (beyond base of caudal); 
head everywhere strongly convex in a cross-section (almost 
flat between the eyes); depth above ventrals 44 (53-53); a 
dark humeral area, otherwise plain yellow (several rows of 
brown spots on the upper half of the body). 

Elongate fusiform, the back compressed, trenchant; 
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width, above ventrals, 1? in the greatest depth. Head short, 
flat below, regularly convex above; profile very steep and 
almost straight. The thick skin obliterates the outlines of 
all the bones. Occipital process long and narrow, not 
reaching the dorsal plate. 

Hye small, its anterior margin equidistant from the snout 
and the free border of the opercle, its diameter 4 in the 
snout, 8 in the head, 24 in the interocular. Posterior nasal 
opening a transverse slit. 

Maxillary barbels reaching to or beyond the end of the 
adipose fin; mental barbels reaching beyond base of the 
pectorals, the post-mentals beyond their tips. 

Mouth entirely inferior, the snout projecting beyond 
it more than one diameter of the eye; lower jaw weak, the 
teeth scarcely evident, in a very narrow band; the teeth of 
upper jaw in a somewhat wider band. 

Gill-rakers 7-17. 

Distance of dorsal fin from tip of snout 33 in the length; 
first dorsal ray high and slender, scarcely spinous; the free 
margin of the fin straight. Adipose fin beginning imme- 
diately behind the dorsal, its base 2 in the length. 

Caudal fin deeply forked, the lobes of equal length, 
longer than the head. 

Fourth anal ray highest, higher than the fin’s base, 2 in 
the length of the head. 

Ventrals inserted little nearer anal fin than to tip of 
snout, 1} in the head. 

First pectoral ray scarcely spinous, slightly serrate on its 
inner margin, about as long as the head. 

Axil and humeral region blackish, otherwise uniform 
yellowish. 

Head 54; depth 53; depth of peduncle 13; Br. 9; D. 7; 
A. 12. 

III. Pirinampus Bleeker. 
4, Pirinampus pirinampu (Spix). 
? Pimelodus barbancho Humboldt; Pirinampus typus Bleeker. 
Locality: Cameta. 
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IV. LuUcloPpIMELODUS gen. noy. 


Type, Pimelodus pati Valenciennes. 


First dorsal and pectoral rays not spinous, flexible and 
longer than any of the succeeding rays. Free margins of 
the dorsal and anal emarginate. Barbels scarcely mar- 
gined. Head depressed; snout elongate spatulate. 
anel continued to the base of the occipital process. 


cipital process a mere ridge. 


5. Luciopimelodus pati (Valenciennes). 
Locality: Buenos Ayres. 


6. Luciopimelodus platanus (Giother). 


VY. PsEUDOPIMELODUS Bleeker. 


Zungaro Bleeker; Batrachoglanis Gill; Lophiosilurus Stein- 


dachner. 
g Lophiosilurus. 


7. Pseudopimelodus alexandri Steindachner. 
Pseudopimelodus agassizii. Steindachner. 


4 Batrachoglans. 


8. Pseudopimelodus parahybe Steindachner, 
Pseudopimelodus charus Steindachner (not C. & V.) 


Locality: Santa Cruz. 
9. Pseudopimelodus raninus (Cuv. & Val.) 
10. Pseudopimelodus pulcher Boulenger. 


§ Pseudopimelodus. 


11, Pseudopimelodus zungaro (Humboldt.) 


Pimelodus bufonius, charus and mangurus Cuv. & Val.; Zungaro hum- 


boldtii Bleeker. 
Locality: Goyaz. 


12, Pseudopimelodus acanthochirus sp. nov. 


Type, No. 8133, one specimen, .063 m. Gurupa. 
Type, No. 8157, one specimen, .045m. Tajapuru. 
Type, No. 7732, two specimens, .093—.114 m. Teffé. 
Collected by Professor Louis Agassiz. 

Type, No. 7332, one specimen, .12m. Jutahy. 
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Depth, behind the humeral process, less than the width, 
tapering to the caudal peduncle. Head depressed, as wide 
as long. Frontal fontanel not continued behind the eye; 
an elongate occipital fontanel. Occipital process short, 
but meeting the longer dorsal plate. Large round pores on 
the head, most numerous on the snout and chin. 

Hye small, 24 in the snout, 8} in the head, 3 in the in- 
terorbital. 

Barbels all short, those of the maxillaries extending 
about to middle of pectorals. Mouth more than half as 
wide as length of head; intermaxillary band of teeth with 
a sharp, backward projecting angle; mandibulary band of 
teeth shallower than the intermaxillary band, about as deep 
as one diameter of the eye, scarcely widened in front. 

Humeral process nearly horizontal, strong, triangular, 
not reaching middle of pectoral fin. 

Distance of dorsal fin from tip of snout 23 in the length; 
the dorsal spine stout, toothed on its outer margin, 2 in head, 
the rays higher, nearly uniform. Distance of adipose fin 
from the dorsal more than the length of the dorsal fin; the 
adipose about as long as the dorsal fin. 


Caudal fin long, scarcely shorter than the head, rounded. 

Anal fin beginning and ending a little in advance of the 
anterior and posterior ends of the adipose; the tips of the 
anal rays reaching base of caudal fin when laid back. 

Ventrals inserted under the vertical from last dorsal ray, 
14-1} in the head. 

Pectoral fin extending to the ventrals in young, much 
shorter in adult specimens, the spine 13 in head, little 
shorter than the longest ray, very much depressed, the 
teeth equally strong and long on both margins, those on 
the outer margin directed toward the tip, on the inner 
margin toward the base of the spine. 


Abdominal region sometimes covered with small papille; 
anterior portion of the lateral line with larger papille or 
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short tentacles. Lateral line sometimes not extending to 
the caudal fin. 

Chocolate color; head faintly marked with lighter; a zig- 
zag light bar from gill-openings across the nape; dorsal fin 
dark brown, a short, transparent bar on the lower half of 
the last four dorsal rays; base and posterior third of caudal 
fin dark brown, the intermediate region transparent with 
dark mottlings; anal dark brown, margined with white, and 
a white bar on lower half of the last five rays; ventral and 
pectoral fins dark brown. 

Head 34; depth 5; Br. 8-9; D. I, 6; A. 10. 


VI. Ruamopra Bleeker. 


Pteronotus Swainson; Pimelonotus Gill; ? Notoglanis Giinther. 


DOUBTFUL SPECIES. 


I. Pimelodus velifer Humboldt; II. Pimelodus argen- 
tinus Humboldt; TI. Rhamdia laukidi Schomburgk; IY. 
Pimelodus grunniens Humboldt. 


§ Nov. ? Occipital process and fontanel none. 


13, Rhamdia breviceps (Kuer.) 


¢ Rhamdia. 


14, Rhamdia schomburgkii Bleeker. 
Pimelodus maculatus Schomburgk. 
15. Rhamdia bathyurus Cope. 
16. Rhamdia obesa sp. nov. 
Type, No. 7518. Length .26m. Teffé. L. Agassiz. 

Occipital process present; fontanel not continued be- 
hind the eye; jaws equal; intermaxillary band of teeth of 
about equal depth throughout; no dark lateral band; pores 
on the head not aggregated; dorsal I, 6; maxillary barbels 
extending beyond middle of the adipose fin in the adult. 
Vent midway between the bases of the caudal and pectoral 
fins. 


SOUTH AMERICAN NEMATOGNATHI. 125 


Body short and deep, its greatest width less than its 
greatest depth. Head short, its width 1} in its length, 
- width, at the angle of the mouth, 2 in its length; the head 
flat above, covered with very thin skin, the surface of the 
bones deeply furrowed, striations radiating from the eyes 
and from the pit at the base of the occipital process. Font- 
anel a narrow fissure between the frontal bones.  Occi- 
pital process very long, partly concealed under the skin, 
reaching more than half way to the dorsal spine to near the 
large, concealed, dorsal plate. Pores scattered over the 
head. 

Kye round, 24 in snout, 6} in head, 2 in the interorbital; 
its posterior margin in front of the middle of the head. 

Maxillary barbel (torn on one side) extending to tips of 
middle caudal rays; mental barbels reaching middle of pec- 
toral, post-mental to midway between tip of pectoral and 
base of ventral. 

Jaws equal, mouth comparatively small; teeth of the 
mandible as usual; the intermaxillary band of teeth 
shallowed and interrupted in the middle, its depth about 9 
in its width, without backward projecting angles. 

Gill-rakers 3-++9. 

Distance of dorsal spine from tip of snout 2; in the 
leneth; dorsal fin shorter than high, the highest ray 1} in 
the head. Distance of adipose fin from the dorsal equal to 
one-third the length of the latter fin; adipose fin twice as 
long as the dorsal fin, 3 in the length. 

Caudal deeply cleft, the lobes longer than the head, 
about 3 in the length. 

Anal fin short and high, its margin narrowly convex, its 
highest ray 2 in the head. 

Ventrals inserted below the vertical from the last dorsal 
ray, 1f in head. 

Pectoral spine strong, terete, short hooks on its outer 
margin near tip and short teeth nearly the entire length of 
the inner margin; 14 in the head. 
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A large, dark humeral spot; fins dusky, the usual pale 
bar on the dorsal fin near its base. 

Head 3%; depth, below dorsal spine, 5, above first anal 
ray 43; depth of caudal peduncle 8; Br. 7; D. I, 6; A. 10. 


17. Rhamdia sebz (Cuv. & Val.) 


Pimelodus stegelichii & musculus Miller & Troschel; Pimelodus holo- 
melas & millert Giinther. 

Localities: Tonantins; Gurupa; Rio Janeiro; Bahia; Xingu; Santa 
Cruz; Cudajas; Sao Matheos; Rio Doce; Serpa; Tabatinga; Goyaz; 
Para; Tefté; Surinam; Villa Bella. 


17. (a,) Rhamdia sebe kneri (Steindachner.) 
22 Pimelonotus vilsoni Gill. 
Localities: Tabatinga; Jutahy. 


18, Rhamdia foina (Miller & Troschel.) 
19, Rhamdia humilis (Ginther. ) 

20. Rhamdia cinerascens (Ginther.) 
21. Rhamdia pentlandi (Cuv. & Val.) 


22. Rhamdia quelen (Quoy & Gaimaid.) 
Pimelodus sellonis Miller & Troschel ; ? Pimelodus bahianus Castelnau; 


Silurus sapipoca Natterer; Pimelodus wuchereri Giinther; Pimelodus 
queleni cuprea Steindachner; Pimelodus cuyabe Steindachner, 

Localities: Santa Clara; Rio Mucuri; Juiz de Fora; Campos; Rio 
Jequitinhonha; Mendez; Rio de Janeiro; Macacos; Sao Matheos; 
Rio Parahyba; Cannavierias; Rio Grande do Sul. 


23. Rhamdia multiradiatus (Kner.) 
Pimelodus arekaima Schomburgk descr. not plate. 


24, Rhamdia sapo (Valenciennes. ) 
Locality: Rio Grande do Sul. Emperov’s collection. 


25. Rhamdia hilarii (Cuv. & Val.) 
Locality: Bon Jardin, on the Rio San Francisco. 


26. Rhamdia wagneri (Giinther. ) 
Pimelodus cinerascens Kner & Steindachner (not Ginther); Rhamdia 


bransfordii Gill. 
Localities: Gorgona; Rio Chagres; Rio Obispo; Turbo, Atlantic 
Coast of Central America. 


27. Rhamdia longicauda Boulenger. 
28. Rhamdia dorsalis Gill. 
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29. Rhamdia poeyi sp. nov. 
‘Type, one specimen. Length .175 m. (to base of caudal fin); Goyaz; 
Senhor Honorio. 

Width of the body about equal to its depth; much com- 
pressed toward the caudal fin. Head short, flat above, the 
sides not very steep, the greatest width 1} in its length. 
Fontanel not continued behind the eyes. Occipital pro- 
cess very short, triangular, reaching two-sevenths the dis- 
tance from its base to the dorsal spine. A few large pores 
about the head. 

Kye 3 in snout, 7 in head, 1} in the interorbital. 

Maxillary barbels scarcely reaching the vertical from the 
dorsal spine; post-mental barbels about reaching to the gill 
opening, the mentals less than half as long. Branchiostegal 
membranes separate to below the anterior part of the eyes. 
Gill-rakers 3-+7. 

Distance of dorsal spine from tip of snout less than 3 in the 
length. Distance of adipose fin from the dorsal fin equals 
the length of the dorsal; adipose fin very low in front, its 
base about 3} in the length. 

Pectoral and ventral fins very short; pectoral spine short, 
terete, about half as long as the head, its outer margin 
smooth, the inner margin with strong teeth the entire 
length. 

Color brown, the sides and back densely covered 
with small brown dots and more minute black dots; a dark 
humeral spot, a narrow dark lateral band. 

Head 41; depth, above first anal ray, 7; depth of pe- 
duncie 94; Br. 6; D. I, 6; A. 18. 


30, Rhamdia tenella sp. nov. 
Type, No. 7547. Length 31m. Cudajas. 


Width behind the head equal to the depth, tapering to 
the strongly compressed, caudal peduncle. Head broad 
and flat transversely, its greatest width 14 in its length; 
profile regularly and strongly convex; width at angle of 
mouth 2 in length of head. Fontanel a narrow slit be- 
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tween the frontal bones. Occipital process extending a 
third of the space from its base to the dorsal spine. 

Hye, 3 in snout, 9 in head, 23 in the interorbital. 

Maxillary barbels reaching beyond the dorsal fin; mental 
barbels to base of pectorals, post-mentals to middle of pec- 
torals. 

Lower jaw shorter than the upper; intermaxillary band 
of teeth twice as deep at outer margins as at the middle; the 
greatest depth of the band 33 in its width. 


Gill membranes separate to below angle of mouth; gill- 
rakers slightly branched, 3-+-10. 

Distance of dorsal fin from tip of snout 3 in the length; 
dorsal rays of nearly uniform height, higher than the spine. 
Distance of the adipose from the dorsal fin 2 in the length of 
the dorsal fin, its distance from the caudal less than a diam- 
eter of the eye. 


Caudal deeply forked, the lower lobe broader, rounded, 
14 in head. 

Anal longer than high, its longest ray 2} in head; tip of 
the anal fin not reaching the vertical from the end of the 
adipose by the length of the snout. 


Ventrals inserted behind the vertical from last dorsal ray, 
2 in head. 


Pectoral spine very strong, scarcely shorter than the 
longest ray, recurved hooks on upper three-fourths of its 
outer margin; a deep groove almost the upper half of 
its inner margin, the basal third roughened; its length 1? 
in head. 


Color brownish; fins dusky; adipose margined with 
black. 

Head 44; depth 63; depth, above first anal ray, 8; depth 
of caudal peduncle 10; Br. 7-8; D. I, 6; A. 11. 
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§ Rhamdella subg. nov. 
Type, Rhamdia eriarcha, noy. 
Fontanel continued to the occiput, a bridge across it be- 
hind the orbit. 


31. Rhamdia microcephala (Reinhardt). 
$2. Rhamdia notata (Schomburgk). 


33. Rhamdia eriarcha sp. nov. 
One specimen .26 m. in length. Dom Pedro. Rio Grande do Sul. 


Body elongate, slender, the width below the dorsal spine 
less than the depth. Head long, pointed, entirely covered 
with skin; the fontanel continued to base of occipital 
process, which reaches about half way to dorsal spine; the 
head flattish above, snout long and pointed; the width at 
angle of mouth 2 in length of head. 

Eye large, 2 in snout, 4} in head, its center about one- 
fourth nearer posterior margin of opercle than to tip of 
snout, the interorbital less than a diameter of the eye. 

Maxillary barbels reaching posterior edge of opercle; 
post-mental barbels not to gill-opening if drawn horizontally 
backward. 

Upper jaw produced; lips thick, strongly plicate; inter- 
maxillary band of teeth deep and narrow, the teeth minute; 
no teeth on vomer or palatines; teeth of the mandible 
similar to those of the upper jaw, in a narrow band which 
tapers backward. 

Gill-membranes separate to below center of eye; gill- 
rakers 1--5. 

Distance of dorsal fin from tip of snout 2§in the length; 
first ray of dorsal scarcely spine-like, smooth, its height, in- 
cluding filament, 13 in length of head; highest ray 1; in 
head, higher than the length of the fin. Adipose fin 25 in 
the length, distant from the dorsal fin as far as the base of 
the dorsal fin is long. 


Caudal forked to its base, the upper lobe greatly pro- 
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duced, much longer than the head (broken off in the speci- 
men). 

Anal long and low, the posterior rays highest, 2} in head, 
the tips not reaching as far as the end of the adipose by 
more than one diameter of eye. 

Ventrals broad, reaching the anal, 1? in head. 

Pectoral spine strong, both edges roughened, 13 in head, 
the longest rays 1} in head. 

Color, chocolate above a black lateral band, much lighter 
below it; fins plain. 

Head 4?; depth 7; depth of caudal peduncle 14; D. I, 6; 
A. 15. 


34, Rhamdia exsudans (Jenyns). 


35.” Rhamdia jenynsii (Giinther). 
Pimelodus gracilis Jenyus (not Val.). 
Locality: Maldonado. 


*Nore.—The following two species from Mexico are in 
the collection of the Museum of Comparative Zodlogy. 


Rhamdia Parryi sp. nov. 
Types, No. 26292 a, Six specimens .093—.10 m. in length. Rio Zana- 
leneo, near Tonala, Chiapas, Mexico. 


Related to Rhamdia jenynsii Giinther. 


Head conical, its width 1} in its length, its depth at base of occipital pro- 
cess 14-13; top of head entirely covered with thin skin; fontanel extending 
from in front of the eyes nearly to the base of the occipital process, sepa- 
rated into two parts by a narrow bridge opposite the posterior orbital rim; 
occipital process very narrow and short, the exposed portion as long as wide, 
extending backward, imbedded in the skin, one-third the distance from its 
base to the dorsal spine. Dorsal plate rather large, triangular, entirely hid- 
den by skin, not articulating with the occipital process; space between an- 
terior and posterior nasal openings equal to the diameter of the eye which is 
2 in anteorbital, 1} in interocular, 5 in head. 

Maxillary barbels short, extending to or beyond dorsal fin, mentals and 
post-mentals inserted in a nearly straight line, the former reaching edge of 
gill-opening, the post-mentals to base of pectoral. 

Lower jaw entirely included; width of mouth 22-3 in head; band of teeth 
of equal depth in both jaws, the intermaxillary band about 3 in head. 

Dorsal spine 12 in head, equidistant from snout and first anal ray, highest 
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36. Rhamdia minuta Liitken. 
Localities: Rio Janeiro; Macacos. 


VII. PIMELODELLA gen. noy. 
Pseudorhamda Steindachner (not Bleeker). 


Type, Pimelodus cristatus. 

Head entirely covered with skin; occipital process nar- 
row, of the same width throughout, meeting the dorsal 
plate; fontanel prolonged backward to the occipital pro- 
cess with a bridge across it behind the eye. 


ray 12 in head, the dorsal fin about one-third higher than long; distance be- 
tween first dorsal and adipose fins greater than the length of the dorsal; 
adipose fin 3-33 in the length. 

Caudal lobes short and broad, the lower one very broadly rounded, the 
upper slightly longer and more pointed, 4-5 in the length. 

Anal rays short, more than two in head. Ventrals 1? in head. 

Pectoral spine depressed, short and stout, slightly more than one-half the 
length of the head, with numerous straight teeth on the posterior margin to 
near the tip, the longest about one-third the width of the spine; recurved 
hooks on the anterior margin. 

Pores on the chin and a few minute ones on head. 

Color light chocolate; « well-defined black band along the sides, continued 
through the eye and around the snout; numerous dark points scattered 
over the body; a purplish area at base of dorsal; sometimes narrow vertical 
bars along each side of the dorsal rays; caudal dusky. 

Head 44-43; depth 44-5; Br.6o0r7. D.I, 5-6; A, 12-14. 


Rhamdia petenensis Ginther. 
Pimelodus petenensis Giinther, Cat. Fish. Brit. Mus. V. 126, 1864 (Lake 


Peten); id, Fish. Central America 393, 1866. 
Three specimens: length .115—.125 m. Rio Zanaleneo, Chiapas, Mexico. 


Body below the dorsal spine scarcely deeper than wide, tapering to the 
caudal peduncle; head little wider than the body, its greatest width 1} to 13 
in its length; flattened above; the profile steep and little convex, not de- 
curved at the snout; snout flat and broad, its width at the angle of the 
mouth 2-2} in the length of the head. Fontanel becoming very narrow 
behind the eye, continued to the base of the occipital process. Occipital 
process narrow, not reaching half way to the dorsal plate. 

Eye small, round; little nearer tip of snout than to opercular margin; 
2-23 in snout, 2 in interorbital, 6-63 in head. 

Maxillary barbels reaching to end of dorsal or little beyond base of ven- 
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37. Pimelodella cristatus (Miller & Troschel). 
Pimelodus insignis Schomburgk; description, not plate; Pimelodus agasizit 


Steindachner; Pimelodus ophthalmicus Cope. 
Localities: San Goncallo; Avary; Villa Bella; Jutahy; Topajos; Rio 
Mucuri; Tabatinga; Hyavary; Coary. 


38. Pimelodella wesselii (Steindachner). 
Localities: Cudajas; Para; Marajo; Rio Madeira; Rio Puty; San- 
tarem. 


39, Pimelodella gracilis (Valenciennes). 
Locality: Goyaz. 


40. Pimelodella pectinifer sp. nov. 
Type, No. 7508; length .19m., Campos. Hartt & Copeland. 


Body robust, compressed posteriorly; head conical, its 
greatest width 13 in its length, its depth at base of occipital 
process equal to its width. Profile straight from dorsal to 
eyes, thence decurved forward; head convex transversely. 
Lateral margins of occipital process concave; distance from 
the anterior to the posterior nostril 14 in eye. 


trals; mental barbels to base of pectozal, post-mental about to middle of 
pectorals. 

Mouth wide, terminal, the lower jaw slightly the shorter; teeth of the up- 
per jaw in a band of uniform depth, interrupted in the middle, its depth 
about 6 in its width. 

Gill membranes separated by a deep notch; gill-rakers 2-6. 

Distance of dorsal fin from snout 23-24 in the length; dorsal fin as long as 
high, its free margin rounded; highest dorsal ray 1?-2 in head; distance of the 
adipose from the dorsal fin equals the length of the dorsal; adipose fin 2$-3} 
in the length. 

Caudal divided to near its base, the lower lobe much the broader, 
rounded; the upper lobe pointed; the lobes about equal in length, 1} in 
head. 

Anal short and high, about as high as long, 2 in head. 

Ventrals inserted considerably behind the vertical from the last dorsal ray, 
about half as long as the head. 

Pectoral spine strong, recurved teeth along its anterior margin, strongest 
near the tip; much weaker teeth along its posterior margin to near its tip, 
its length 24-24 in head; the longest ray 13 in head. 

Body brownish, covered with numerous dark dots; lower part of cheeks 
and opercles similarly spotted; fins with small spots. 

Head 4-41; depth 54-64; depth of caudal peduncle 10; Br. 7; D.I, 6; A. 
11-12. 
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Maxillary barbels not extending to the adipose fin; men- 
tal barbels reaching base, post-mentals to middle, of pec- 
toral fins. Width of intermaxillary band of teeth 4 in 
length of head. 

Eye 13 in snout, 4 in head, nearer posterior margin of 
opercle than to the tip of snout. 

Gill-membranes separate to below anterior margin of the 
eyes. Humeral process extending to middle of pectoral 
spine. 

Dorsal spine inserted nearer tip of snout than to origin 
of anal, its height 1} in head, the highest dorsal ray about 
equal to the length of the head. Adipose fin 4 in the 
length, its distance from the dorsal fin equals three-fifths of 
its own length. 

Caudal fin about 4 in the length. 

Anal fin convex, its highest ray 1? in head. 

Ventrals inserted behind the vertical from last dorsal ray, 
not reaching the anal by one-third their length. 

Pectoral spine 1 in length of head, the fin not reaching 
ventrals by one-half its length. 

Color uniform light brownish. 


Head 42; depth 53; Br. 6; D. I, 6; A. 12. 


41, Pimelodella modestus (Giinther). 
42. Pimelodella elongatus (Ginther). 


43. Pimelodella lateristriga (Miller & Troschel). 
Localities: Santa Clara; Rio Mucuri; Rio Doce; Cannavierias; Sao 
Matheos; Mendez; Rio Trombetas; Obidos; Ica. 


44, Pimelodella harttii (Steindachner), 


45, Pimelodella buckleyi (Boulenger). 
Localities: Rio Parahyba; Macacos. 


46, Pimelodella vittata (Kréyer). 
Localities: Rio San Francisco; Minas Geraes; Sao Matheos; Rio 
Jequitinhonha. 


. 47, Pimelodella chagresi (Steindachner). 
Locality: Obispo River. 


48, Pimelodella brasiliensis (Steindachner). 


134 CALIFORNIA ACADEMY OF SCIENCES. 


DOUBTFUL SPECIES OF Pimelodella orn or Pimelodus. 


I. Rhamdia cyanostigma Cope. II. Silurus quadrimacu- 
latus Bloch. 


VIII. Pimetopus Lacépéde. 


Pseudarioides & Pseudorhamdia Bleeker; Pseudorhamdia 
Liitken. 


49, Pimelodus eques Miller & Troschel. 
Localities: Amazon near Fonteboa; Teffé; Obidos; Villa Bella; Jose 
Fernandez; Xingu; Tonantins; Hyutahy; Lake Hyanuary. 


50. Pimelodus ornatus Kner. * 
Silurus megacephalus Natterer. 


Locality: Goyaz. 


. Pimelodus albicans (Cuv. & Val.) 
Arius albidus Val.; Arius moroti Val. fide Giinther. 
Locality: Rio Plata. 


5 


— 


52, Pimelodus pictus Steindachner. 
Locality: Hyavary. 


53. Pimelodus clarias (Bloch.) 

Pimelodus maculatus Lacépede; Pimelodus rigidus Spix; Pimelodus 
blochit Cuv. & Val.; Pimelodus arekaima Schomburgk (plate, not 
description); Mystus ascita Gronow; Pimelodus macronema Bleeker; 
Pseudariodes albicans Liitken; ? Pseudariodes pantherinus Liitken; 
Pseudorhamdi piscatrix Cope; Piramutana macrospila Ginther. 

Localities: I. var. (?) maculatus, Rio das Velhas; Uraguay; Jequit- 
inhonha; Rio Grande; Goyaz. 

II. vars. (?) macrospila, arekaim1, piscatrix, and noy., Para; Porto do 
Moz; Santarem; Obidos; Villa Bella; Coary; Teffé; Fonte Boa; 
Tabatinga; Hyavary; Cudajas; Rio Goneallo; Montalegre; Rio 
Reto; Rio Puty; Manacapuru; Tonantins; Lago Alexo; Cameta. 

III. var. (?) nov., Rio San Francisco. 

IV. var. (?) nov., Avary; Para; Ica; San Goneallo; Jutahy; Rio 
Puty. 

V. var. (?) macronema, Amazon. 

We have repeatedly examined and compared the 300 or more speci- 
mens in the collection, and can come to no other conclusion than 


that the many synonyms given here all refer to this extraordinarily 
variable species. 


54. Pimelodus grosskopfii Steindachner. 
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55. Pimelodus labrosus Kroyer. 
56, Pimelodus valenciennis Kroyer. 
57, Pimelodus westermanni Reinhardt, 


58. Pimelodus altipinnis Steindachner. 
Locality: Para. 


59, Pimelodus fur Reinhardt. 
Pimelodus microstomus Steindachner. 
Localities: Rio das Velhas; Giquitiba; Rio San Francisco. 


IX. GEN. Nov. ? 


Head behind the eyes granulated; fontanel not extending 
behind the eyes; occipital process not reaching the dorsal 
plate. Barbels compressed, ribbon-like. 


60. Pirinampus (?) agassizii Steindachuer. 


X. ConoruyncHos Bleeker. 
§ Conorhynchos. 
61. Conorhynchos conirostris (Cuv. & Val.) 
§ Nov. a 


62. Conorhynchos glaber Steindachuer. 


XI. Bacropsis Liitken. 


63. Bagropsis reinhardti Liitken. 


XIT. Prramurana Bleeker. 


64. Piramutana piramuta (Kner. ) 


XIII. PuAatTyNemMatTicHtTHys Bleeker. 


65, Platynematichthys punctulatus (Kuer.) 


Bagrus nigripunctatus Kuer. 


66. Platynematichthys araguayensis (Castelnau.) 


XIV. PHRACTOCEPHALUS Agassiz. 


67. Phractocephalus hemiliopterus (Bloch & Schneider.) 
Phractocephalus bicolor Agassiz. 
Localities: Xingu; Coary; Teffé; Manacapuru ; Obidos; Lake Hy- 
anuary. 
2D SER. Vou. I. (10) Issued July 18, 1888. 
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XV. Scrapes Miller & Troschel. 
Leiarius and Sciadeichthys Bleeker. 


g Sciades. 


68. Sciades pictus Miller & Troschel. 
Arius longibarbis Castelnau. 
Localities: Rio Negro; Villa Bella. 


+ 


§ Sciadeoides nov. 
Surface of the head and occipital process entirely covered with thick 


skin. Head little longer than broad. 


69. Sciades marmoratus Gill. 
Locality: Tabatinga. 


XVI. Bracuypiatystoma Bleeker. 
Piratinga and Malacobagrus Bleeker. 


70. Brachyplatystoma filamentosum (Lichtenstein. ) 


71. Brachyplatystoma vaillanti (Cuv. & Val.) 
Platystoma affine Cuv. & Val). Platystoma mucosa Vaillant.=Platy- 
stoma verrucosum Boulenger. 


Localities: Tabatinga; Para; Porto do Moz; Avary; Rio Puty; Juiz 
de Fora on the Parahyba. 
72. Brachyplatystoma reticulata (Kner.) 


73. Brachyplatystoma rousseauxii (Castelnau.) 
Bagrus goliath Heckel. 
Locality: Para. 


XVII. DvopaaTinus gen. nov. 


Head narrow, little depressed, the width of the snout 1} 
in the greatest width of the head. Upper jaw little longer 
than the lower. ‘Teeth all alike, the vomerine patches far 
removed from the palatine patches. Adipose fin twice as 
long as anal. ; 

This genus is most nearly related to Brachyplatystoma in 
which the teeth of the inner series of the intermaxillaries 
are long, slender and depressible; of the outer series short, 
recurved and fixed. 
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74, Duopalatinus emarginatus (Cuv. & Val.) 
Localities: Rio San Francisco; Rio das Velhas. 


XVIII. SreEINDACHNERIA gen. nov. 
Type, Sletndachneria amblyurus nov. 

No teeth on the palate; teeth on the vomer in one or two 
patches; no dermal ossifications about the head; adipose fin 
much longer than anal. 

75, Steindachneria amblyurus sp. nov. 
Platystoma parahybe Steindachner (in part.) 
Types, No. 7324, 2 specimens; .55 and .38 m. long. Jequitinhonha. 
Hartt & Copeland. . 

Body slender. Head much depressed, its width at the 
angle of the mouth is two-thirds of the greatest width of the 
head which equals its length. 

Kye 3 in snout, 83 in head, 33 in interocular. 

Maxillary barbels extending to the adipose fin. 

Teeth on the vomer in two patches. 

Dorsal spine slender, 23-3 in head, the rays 1} to 2. Base 
of the adipose fin almost twice as long as the base of the 
anal. Pectoral spine 2 in head; its outer margin roughened, 
its inner margin with sharp teeth. Caudal fin broadly 
rounded. 

Upper parts brownish, marked with round spots which 
are smallest on the head, sometimes confluent into vermicu- 
lations; adipose and caudal fins with spots; membrane of 
dorsal fin sometimes with a vertical series of spots; other 
fins dusky. 

Head 4; Depth 74; Br. 9 or 10; D. I, 6; A. 12. 

S. parahybe has the caudal deeply lobed, D. I, 7. 


76. Steindachneria parahybe (Steindachner.) 
Locality: Rio Parahyba near Juiz de Fora. Types. 


XIX. Gen. noy. ? 
Palatine teeth present, forming, with the vomerine teeth, 
a narrow uninterrupted band. 


77. Platystoma litkeni Steindachner. 
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XX. HeEmisorvupim Bleeker. 


78. Hemisorubim platyrhynchos (Cuv. & Val.) 
Localities: Manacapuru; Rio Negro; Montalegre; Rio Puty; Lago 
Alexo; Obidos; Coary; Tabatinga; Hyavary; Tonantins; Sao Paolo. 


XXI. PsevporLatystoma Bleeker. 
Hemiplatystoma Bleeker. 


79, Pseudoplatystoma fasciatum (Linneus) (in part.) 
? Platystoma truncatum Agassiz; Platystoma punctifer Castelnau. 


Localities: Obidos; Coary; Hyavary. 


79 (a). Pseudoplatystoma fasciatum intermedium var. nov. 
Type, No. 7321, one specimen, .42 m. long. Obidos. 
Maxillary barbels not reaching to the dorsal, mental bar- 
bel not to the pectoral, post-mentals to middle of pectorals. 
Vomerine teeth narrowly joined. 


Lower parts white, upper parts brownish, with numerous 
narrow, dark wavy lines extending to the edge of the belly; 
dorsal, pectoral and ventral fins plain yellow; caudal with 
round brown spots, the anal with a very faint dusky spot atthe 
base of the last rays and an obscure streak on the tip of the 
rays; head with small round brown spots. 


79 (b). Pseudoplatystoma fasciatum tigrinum (Cuv. & Val.) 
Locality: Obidos. 


80. Pseudoplatystoma coruscans (Agassiz. ) 
Sorubim caparary Spix; Platystoma pardalis Valenciennes; Platys- 
toma punctatum Cuy. & Val.; Platystoma orbignianum Valencien- 
nes; Platystoma forschhammeri Reinhardt. 


Localities: Manaos; Rio das Velhas; Rio San Francisco, below the 
falls. 


XXII. Sorvsimm Spix. 
Platystoma Agassiz (name preoccupied in Diptera.) 


81. Sorubim lima (Bloch & Schneider, ) 
Sorubim infraocularis Spix; Platystoma luceri Weyenbergh. 
Localities: Manacapurn; San Paolo; Fonteboa; Tabatinga; Hyavary; 
Teffé; Obidos; Maraiion; Ucayale; Iga; Lago do Manimo; Para; Rio 
Puty; Jutahy. 
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XXIII. Sorvupimicutuys Bleeker. 


82. Sorubimichthys planiceps (Agassiz. ) 
Sorubim pirauaca Spix; Platystoma artedii Giinther; Sorubimichthys 
ortont Gill. 
Localities: Manacapuru; Hyavary; Teffé. 


83. Sorubimichthys spatula (Agassiz.) 
Sorubim jandia Spix. 


84, Sorubimichthys gigas (Giinther.) 


XXIV. Puatystomaticutuys Bleeker. 
85. Platystomatichthys sturio (Knuer.) 


Localities: Para; Curuca; Rio Muria. 
DOUBTFUL SPECIES. Genus ? 


I. Bagrus flavicans Castelnau. II. Bagrus punctula- 
tus id. 


XXYV. Tacuisurus Lacépede. 


Bagrus, Galeichthys, Arius Cuv. & Val.; Arius Bleeker; 
Sciades Miller & Troschel; Sciades Bleeker 1863, not 1858; 
Ariodes Miller & Troschei; Hexanematichthys, Cephalocassis 
Netuma, Guiratinga, Sciadeichthys 1858, not 1863, Selenaspis, 
Hemiarius, Pseudarius Bleeker; Leptarius, Notarius, Gill; 
Cathorops Jordan & Gilbert. 


DOUBTFUL SPECIES. 


I. Arius nigricans Valenciennes; IL. Arius obesus Schom- 
burgk. 
g Galeichthys. 
86, Tachisurus lentiginosus sp. nov. 


Types, No. 4970, two specimens, each .89 m. long. Panama. Stein- 
dachner. 


Body nearly terete anteriorly, becoming compressed 
backward, the width above the pectorals a little greater than 
the depth. Head flat, depressed, its depth at base of occi- 
pital process 1j in its greatest width, which is about 1} in 
its length. Occipital process somewhat roughened, about 
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twice as long as its greatest width, its margins straight and 
oblique; the middle of the fontanel above the posterior part 
of the eye. Head everywhere covered with skin; sides of 
the head and opercle with vermiculating canals. 

Eye 23 in snout, 83 in head, 43 in interocular, 2} in in- 
terorbital. 

Snout somewhat pointed; upper jaw very little project- 
ing; lips thick, teeth all villiform, the intermaxillary band 
strongly curved. Vomerine teeth in two oval patches, 
joined to the larger patches of the palatines. Mandibulary 
bands separate in front; the outer margins, if continued 
forward, forming an angle atthe symphysis. 

Maxillary barbels reaching beyond base of pectorals; 
mental barbels reaching about? toward the gill opening, 
the post-mentals to the gill opening. 

Gill membrane forming a broad free margin across the 
isthmus. Gill rakers3-++4. Pectoral pore minute. Hum- 
eral process pointed behind. 

Distance of the dorsal from the snout 2} in the length. 
The dorsal spine covered with a membrane, its outer mar- 
gin granular; its height 13 in the head, the first soft ray 13 
the length of the fin. Distance of adipose fin from the 
dorsal 33-4 in the length, the fin adnate, longer than the 
dorsal. 

Caudal lunate, the upper lobe longer, somewhat falcate, 
434-5 in the length. 

Anal fin tivice as long as high, the highest ray 2-2} in the 
head. 

Ventrals short and broad, 1} in the head. Pectoral spine 
covered with a membrane, 11-1? in head. 

Light brown, becoming nearly white below, the sides 
freckled; fins reddish. 

Head 4-45; depth 5-6; D. I, 6; A. 22. 


87. Tachisurus peruvianus (Liitken). 
Locality: Callao. 
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§ Sciadeichthys. 
88. Tachisurus flavescens (Cuv. & Val.) 
89. Tachisurus temminkianus (Cuv. & Val.) 
90. Tachisurus emphysetus (Miiller & Troschel). 


91, Tachisurus brandti (Steindachner). 
? Sciades troschelii Gill. 
Locality: Panama. 


92. Tachisurus mesops (Cuv. & Val.) 


93, Tachisurus proops \Cuv. w Val.) 
Locality: Pernambuco. 


94, Tachisurus passany (Cuv. & Val.) 
95. Tachisurus albicans (Cuv. & Val.) 


Bagrus valenciennei Castelnau; Arius valenciennesii Giinther. 


§ Selenaspis. 


96. Tachisurus herzbergii (Bloch). 

Pimelodus argenteus Licépede; Bagrus pemecus Cuy. & Val.; Bagrus 
calestinus Miller & Troschel; Bagrus mesops Kner (not C. & V.); 
Hexanemitichthys hymenorhinus Bleekcr. 

Localities: Para; Curuca; Bahia. 


97. Tachisurus dowii (Gill). 


Arius alatus Steindachner. 
Locality: Panama. 


CO 


ie 


98. Tachisurus luniscutis (Cuv. & Val.) 
Localities: Porto Alegre; Bahia; Nazareth, near Bahia; Rio Janeiro; 
Para; Porto Seguro; Sao Matheos; Cannavierias. 


99, Tachisurus parkeri (Traill). 
Arius quadriscutis Bleeker. 


2 Notarius. 


100, Tachisurus grandicassis (Cuv. & Val.) 
Localities; Maranhao; Bahia. 


100a, Tachisurus grandicassis parmocassis (Cuv. & Val.) 
Localities: Bahia; Sao Matheos; Maranhao. 


100b, Tachisurus grandicassis stricticassis (Cuv. & Val.) 
Localities: Bahia; Maranhao. 
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§ Netwma. 


101, Tachisurus dubius (Bleecker). 

102. Tachisurus kessleri (Steindachner). 
Locality: Panama. 

103. Tachisurus insculptus (Jordan & Gilbert). 

104, Tachisurus planiceps (Steindachner). 


105. Tachisurus platypogon (Giinther). 
Localities: Panama; Acapulco; ? Goyaz. 


106. Tachisurus osculus (Jordan & Gilbert). 
Locality: Panama. 
107. Tachisurus elatturus (Jordan & Gilbert). 


108. Tachisurus barbus (Lacépéde). 
Pimelodus commersoni Lacépéde; Bagrus barbatus Quoy & Gaimard; 


Pimelodus versicolor Castelnau. 
Localities: Campos; Rio Doce; Rio Grande do Sul. 


@ Hexanematichthys. 


109. Tachisurus seemani (Giinther). 
?? Arius assimilis Jordan & Gilbert (not Giinther). 


Locality: Panama. 


110, Tachisurus jordani sp. nov. 
? Arius assimilis Jordan & Gilbert (not Giinther). 


Types, No. 4945. Two specimens, J’; length .256-.26 m. Panama. 

Rather robust, the width little less than the depth; cau- 
dal peduncle compressed. Head heavy, little broader than 
high, its height 13 in its length, its width 12-14, its width 
at angle of mouth 2-2}. Interorbital area flat and smooth; 
posterior portion of the head finely and sparsely granular; 
opercle and humeral process smooth. Occipital process 
about as long as broad, unusually sharply keeled. Font- 
anel extending to above posterior part of eye, continued 
as a deep groove to base of occipital process. 

Hye large, 1? in snout, 54 in head, 2 in interorbital, 22-3 
in interocular. 

Maxillary barbels extending to the pectoral pore, post- 
mental at least to the gill-opening, mental about three-fifths 
as long as the post-mental barbels. 
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Snout blunt, decurved; upper jaw a little produced. 
Teeth all villiform, those on the vomer forming two small, 
separate, ovate patches which are contiguous to the twice or 
thrice as large palatine patches. 

Gill-membranes forming a fold across the isthmus. Gill- 
rakers 6+ 9. 

Pectoral pore large; vertical series of pores on the sides. 

Distance of dorsal spine from the snout 27-2 in the 
length; the spine of the dorsal and pectoral fins granular 
on the basal half of their outer margins; the inner margins 
serrate almost their entire length; the spines equally long 
1} in head. Distance of adipose fin from the dorsal 3? in 
the length, the adipose more than half as long as the dorsal 
fin, its posterior margin free. 

Caudal deeply forked, the upper lobe longer, somewhat 
faleate, 37-4 in the length. 

Anal fin about as long as high, deeply emarginate, its 
highest ray 2? in the head. 

Ventral fins not reaching the anal, 2 in the head. 

Top of head and dorsal surface dark blue with metallic 
lustre, becoming silvery below; lower caudal lobe dusky; 
basal half of the inner surface of the paired fins black. 

Head 32-32; depth 53-53; D. I, 7; A. 18. 


“a 


111. Tachisurus ceerulescens (Giinther). 
112. Tachisurus guatemalensis (Ginther). 
113. Tachisurus assimilis (Giinther). 

114, Tachisurus surinamensis (Bleeker). 
115, Tachisurus dasycehpalus ‘Giinther). 


116, Tachisurus longicehpalus sp. nov. 
Type, No. 4972. One specimen, ,j'; length 29 m. Panama. Stein- 
dachner. 


Elongate, slender; greatest width little greater than 
depth. Head long and depressed, its greatest width 13 in 
its length, its greatest depth little more than half its length. 
Top of head obscurely granular, the granules almost en- 
tirely concealed by the skin; interorbital area flat and with 
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four ridges which are obscurely granular, the inner two 
bordering the fontanel, the outer ridges curved in front, 
extending obliquely backward from near posterior nasal 
openings; occipital process as long as broad, its margins 
concave; fontanel continued as a deep groove to base of 
occipital process; opercle faintly striate; humeral process 
entirely covered with thick skin, not granular. 

Eye lateral, but well above angle of mouth, its diameter 
13 in snout, 6 in head, 3 in interocular. Snout depressed, 
rounded in front. 

Maxillary barbels extending scarcely beyond base of 
pectorals; mentals not reaching gill-opening. 

Upper jaw little projecting; width of mouth 25 in head. 
Intermaxillary teeth long and slender, the depth of the 
band 44 in its width; vomerine and palatine teeth obtusely 
conical, the vomerine patches separate, contiguous to, but 
not confluent with the palatine patches. 

Gill-membranes not forming an angle where they meet, 
with a rather broad, free margin. Gill-rakers short and 
thick, 4+-5. 

Pectoral pore small; vertical series of pores on the sides. 

Distance of dorsal fin from snout 23 in the length, the 
spine 1? in head, its outer margin with granular teeth near 
its base, its inner margin with short teeth. Distance of 
adipose fin from the dorsal, 3} in the length. Adipose fin 
much longer than high, as long as the dorsal fin. 

Caudal fin forked, the upper lobe one-third longer than 
the lower, very nearly as long as the head, 33 in the length. 

Anal fin emarginate, scarcely longer than high, its height 
21 in the head. 

Ventrals reaching almost to the anal, about 2 in head. 

Pectoral spine a little longer than the dorsal spine, 13 in 
the head; its outer edge roughened, inner edge with rather 
sharp teeth. 

Color: brown above, sides silvery; entire under surface 
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sprinkled with brown dots: a black median line on the 
back; fins dusky; barbels blackish. 
Head 323; depth 63; D. I, 7; A. 20. 


117, Tachisurus rugispinis (Cuv. & Val.) 
Locality: Para. 


118. Tachisurus phrygiatus (Cuv. & Val.) 
Arius dierperinki Bleeker. 


Locality: Maranhao. 


119. Tachisurus grandoculis Steindachner. 
Locality: Rio Doce. 


g Tachisurus. 


120 Tachisurus nuchalis (Giinther.) 


121. Tachisurus agassizii sp. nov. 
Type, No. 7670, one specimen; length .235 m. Rio Grande do Sul. 


Senhor Albuquerque. 

Body compressed, especially backward, the depth greater 

than the width. Head narrowed forward, its greatest width 

3 in its length, its greatest depth about 14; width at the 
mouth 2} in the length of the head. Top of head granular, 
the granulations forming striz nearly everywhere; occipital 
process as broad as long, with a median ridge, the margins 
concave. Middle of the fontanel over the posterior mar- 
gin of the pupil, continued backward as a triangular groove 
to near base of occipital process; interorbital area with the 
usual four smooth ridges; humeral process roughened, 
covered with skin; sides of the head with reticulating mu- 
cous canals. 

Eye 1} in snout, 54 in head, about 3 in interocular, 2 in 
interorbital space. 

Maxillary barbels about reaching gilli opening; mentals 
extending about half way to gill opening, the post mentals 
not much longer. 

Upper jaw projecting; teeth villiform in the jaws, sub- 
granular or bluntly conical on the palate, small; no graunu- 
lar teeth in the inner series of the mandible; the palatine 
patches smaller and more diverging than in spiaii. 
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Gill-rakers united, joined to the. isthmus. Gill-rakers 
8+ 14. . 

Pectoral pore moderate. 

Distance of dorsal spine from snout 23 in the length, the 
spine 13 in head, serrate on its posterior margin, granulate 
in front along basal half, becoming nearly smooth above. 

Space between dorsal and adipose fins 3 in the length, 
the adipose shorter than the dorsal fin, free posteriorly. 

Caudal forked, 4? in the length. 

Anal fin a little longer than high, its highest rays about 
half length of head. 

Ventral fins about 2 in the head. 

Pectoral spine as long as the dorsal spine, but stronger, 
serrate on its inner margin, granular along its outer 
margin. 

Dorsal surface brown; sides and ventral surface silvery; 
fins smutty. . 

Head 34; depth 5; D. I, 6; A. 19. 


122. Tachisurus fissus (Cuv. & Val.) 
? Arius puncticulatus Cuv. & Val. 


123. Tachisurus melanopus (Giinther.) 


124. Tachisurus spixii (Agassiz. ) 
Pimelodus albidus Spix; Arius arenatus Cuv. & Val.; Arius laticeps 
Ginther, 
Localities: Maranhao; Bahia; Rio Janeiro; Para; Santos in Sao 
Paulo; Abrolhos. 


125. Tachisurus fiirthii (Steinda~huer.) 
Locality: Panama. 


126. Tachisurus variolosus (Cuv. & Val.) 


127. Tachisurus multiradiatus (Giinther.) 
Bagrus ? arioides Kner (not B. arioides C. & V.) 


§ Cathorops. 
128. Tachisurus hypophthalmus (Steindachner ) 


129. Tachisurus gulosus sp. nov. 
Two specimens, ¢; length .285—.29m. Panama. Steindachner. 
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Elongate, slender, the width scarcely less than the depth. 
Head broad, strongly depressed, the profile to tip of snout 
nearly straight; greatest width of head 13 in its length, its 
depth at base of occipital process about 2. Occipital pro- 
cess about as broad as long, obtusely keeled. Fontanel 
very narrow, its center above the posterior margin of the 
eye, continued backward as a groove. Top of head rugose 
posteriorly. Four bony ridges between the eyes, the inner 
two margining the fontanel, the outer extending obliquely 
backward from near the posterior nostrils; sides of head 
and snout with reticulating canals. 

Eye oblique, its center over the posterior end of the man- 
dible and about on a level with the rictus, its diameter 23 
in snout, 8 in head, 5 in the interocular distance. 

Maxillary and post-mental barbels reaching to the middle 
of the pectoral fins or shorter; mental barbels to near base 
of pectoral. 

Jaws sub-equal, very thin; intermaxillary band of teeth 
very shallow in the middle; no teeth on the vomer; the 
space between the palatine patches equals 14 diameters of 
the eye, the teeth obtusely conical, in about three series in 
front, in a single series behind; mandibulary band of teeth 
little more shallow than the intermaxillary band. 

Gill membranes united and having a free margin. Gill- 
rakers 1} times as long as the eye, 12-130. 

Pectoral pore large; vertical series of pores on sides of 
the body conspicuous. 

Distance of dorsal fin from snout 24 in the length; dorsal 
spine rather slender, high, 14 in head; distance of adipose 
fin from the dorsal 33 in the length; adipose fin as high as 
as long, its posterior margin wholly free. 

Lower caudal lobe somewhat the broader, the upper lobe 
12-13 in the head. 

Anal fin emarginate, the highest ray 22 in the head. 

Ventral fins truncate, 2?-24 in the head. 

Pectoral spine 13 in the head, its outer margin roughened; 
its Inner margin with recurved teeth. 
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Color: bluish-gray above, silvery below; dorsal and 
caudal slightly dusky, other fins plain; barbels dusky. 

Head 34, depth 53-52; Br. 5; D. 1, 7; A. 23. 

This species is very closely related to Arius hypophthal- 
mus Steind. The differences are chiefly these: 


hypopthalmus. gulosus. 
Intermaxillary band of teeth six Intermaxillary band of teeth ten 

times as wide as deep. _ times as wide as deep. 
Palatine patches of teeth consider- Palatine patches of teeth 4 as wide 


ably deeper than the intermaxillary | as the intermaxillary band, four times 
band, twice as wide as deep, the dis- | as wide as deep, the distance between 


tance between them 4 (1 J. & G.) | them 1} diameters of the eye. 
diameters of the eye. Snout 3} in the head. 


Snout 32 in the head. 


130. 


XXVI. GENIDENS Castelnau. 


Genidens genidens (Cuv & Val.) 
Genidens cuviert & granulosus Castlenau; Rhamdia luukidi Bleeker 


(in part). 


Localities: Porto Alegre; Santos; Rio Janeiro; Rio Sao Matheos; Rio 


Grande do Sul. 
XXVIII. Armuricutuys Baird & Girard. 


Pimelodus Bleeker, Silures de Suriname 65, 1864. 


131, 


132. 


133 


134, 


Ailurichthys panamensis Gill. 
Aelurichthys nuchalis Giinther. 
Locality: Panama. 


Ailurichthys bagre (Linneus). 


Galeichthys gronovii & eiduxii Cuv. & Val.; Bagrus micronemus Ran- 
zani; Mystus carolinensis Gronow; Pimelodus longifilis Mus. L. B. 
(fide Bleeker). 

Localities: Sao Matheos; Santos; Para; Curuca; Pernambuco; British 
Guiana; Bahia. 


Ailurichthys pinnimaculatus Stcindachner. 
Locality: Panama. 


Ailurichthys marinus (Mitchill). 
Silurus bagre (Bloch, not of Linnzus); Felichthys filamentosus Swain- 


son; Galeichthys parre Cuv. & Val.; Galeich'hys blochtt Cuv. & Val.; 
Galeichthys bahiensis Castelnau; Aelurichthys longispinis Ginther. 

Localities: Rio de Janeiro; Para; Bay of Balaxy; Mobile Bay; Per- 
nambuco; Victoria, Brazil. 
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XXVIII. Paraprptomystes Bleeker. 
Paradiplomystax Ginther. 


135, Paradiplomystes coruscans (Lichtenstein). 


XXIX. Dzrpriomystss Bleeker. 
Diplomystax Ginther. 
136. Diplomystes papillosus (Cuv. & Val.) 


2? Silurus chilensis Linneus; Arius carcharias Leyboldt; A. villosus, 
squaius, micropterus and synodon Philippi. 
Locality: Rivers of Santiago. 


XXX. AGENEIOSUS Lacépede. 


Ceratorhynchus Agassiz; Hypothalmus Schomburgk; Pseu- 
dogeneiosus & Davalla Bleeker; Ageniosus Ginther. 


137. Ageneiosus inermis (Bloch). 
g Ageneiosus. 


138. Ageneiosus brevis Steindachner. 
Locality: Coary. 


139. Ageneiosus atronasus sp. nov. 
One specimen; length .095 m. Exact locality unknown. 

Body as broad as deep under the dorsal spine. Head 
short, depressed, not much elevated behind the eyes, the 
profile nearly straight, much less steep than in brevis, the 
head covered with thin skin, the surface of the bones longi- 
tudinally ridged; greatest width of the head 14 in its 
length, width at rictus 1}; snout as in brevis, broadly 
rounded in front. Fontanel short, ending over center of 
eye, but continuing as a groove backward to the posterior 
margin of the eye. Occipital process scarcely as long as 
its basal width, codssified with the dorsal plate, its surface 
ridges somewhat granular. 

Kye 1 in snout, 34 in head, 2 in the interocular. 

Maxillary barbel bony at base, the bony portion being 
two-thirds of the whole length of the barbel, extending be- 
yond the rictus half the total length of the barbel, its lower 
edge veryminutely crenulate near its tip. 
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Snout short, as in brevis, about 2 in the interocular width. 
Upper jaw everywhere narrowly projecting, the intermax- 
illary band of teeth about as in brevis. 

Lateral line zig-zag, with branches extending from the 
angles. 

Distance of dorsal fin from the snout 23 in the length; 
the dorsal spine 14 in the head, roughened in front; short 
teeth on its inner margin except near base. Distance be- 
tween the dorsal and adipose fins 2} in the length; adipose 
fin high and short. 

Caudal forked, the lobes pointed, 1 in the head. 

Origin of anal three-fifths nearer base of caudal than to 
the rictus. 

Ventrals reaching the anal, 1} in head. 

Pectoral spine 13 in head, otherwise like that of brevis. 

Color, purplish on the back; head dotted above and be- 
low with purple; upper lip dark purple, the lower lip with 
a very narrow purple margin; a rather obscure lateral band 
formed of dark dots; minute punctulations above the anal 
fin; all the fins more or less dotted with purplish, the caudal 
narrowly edged with that color. 

Head 33; depth, below dorsal 6, above anal 5; D. I, 6; 
A. 30. 

140. Ageneiosus valenciennesi Bleeker. 
Locality: Rio Puty. 
141. Ageneiosus armatus Lacépéde. 


142, Ageneiosus ucayalensis Castelnau. 
Locality: Para. 

143, Ageneiosus dentatus Kner. 
Ageneiosus purdalis Liitken. 
Localities: Teffé; Para; Cameta. 


144, Ageneiosus porphyreus Cope. 


145. Ageneiosus dawalla (Schomburgk). 
Ageneiosus inermis Cuy. & Val., notof Bloch; Ageneiosas sebe Giinther. 


§ Pseudageneiosus. 


146. Ageneiosus brevifilis Cuv. & Val. 
Locality: Serpa. 


. 
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147, Ageneiosus axillaris Giinther. 


XXXI. TETRANEMATICHTHYS Bleeker. 
148. Tetranematichthys quadrifilis (Knuer.) 


XXXII. AUCHENIPTERUS Cuv. & Val. 
Euanemus Miller & Troschel. 


149, Auchenipterus nuchalis (Spix.) 
Auchenipterus dentatus Cuv. & Val.; Huanemus colymbetes Miiller & 


Troschel. 
Locality: Villa Bella. ? 


150. Auchenipterus fordicei sp. nov. 
Type, No. 7289, one specimen, length .12 m. Coary. L. Agassiz. 

Body short, deep, compressed. Head short; its width 
equals the distance from tip of snout to middle of opercle; 
its depth at base of occipital process is little less than its 
width; top of the head covered with very thin skin, the sur- 
face of the bones striate. Occipital process twice as broad 
as long, parabolic behind, joining the dorsal plate: dorsal 
plate deeply emarginate in front and behind, less so on 
sides, its length on a median line 23 in the diameter of the 
eye. 

Kye 1 in snout, 3§ in the head, 23 in the interocular space. 

Maxillary barbel reaching beyond base of ventrals, its 
osseous base not extending to center of eye; mental barbels 
reaching to the middle of the ventruls; post-mentals not to 
the middle of the pectorals. Snout rounded in front; jaws 
about equal, the width of the mouth at the rictus 13 in the 
width of the snout at the same place. Teeth as in ZF. 
nuchalis. 

Distance of dorsal fin from tip of snout 33 in the length; 
dorsal spine 1} in head, slender, its anterior margin smooth, 
its posterior margin with short teéth, the tip of the spine, 
when depressed, reaching the vertical from the end of the 
first third of the ventral fins. 
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Caudal fin 42 in the length. 

Origin of anal equidistant between snout and base of 
caudal. 

Ventral fins large, one-sixth longer than the head, the 
inner rays connected by a membrane, the tips of the longest 
rays extending to the 8th or 9th anal ray. 

Pectoral spine long and slender, 1 in head, curved, reach- 
ing a little beyond origin of ventrals, the outer edge of the 
spine smooth, the inner with sharp, recurved teeth. Pee- 
toral pore large. 

Color nearly plain, the back somewhat darker than be- 
low, the inner rays of the pectoral and ventral fins dusky; 
fins otherwise plain, light. 

Head 5; depth, at dorsal spine 5; greatest depth 43; D. I, 
6; A. 46; V. 13-14. 

We have named this species for Mr. Morton W. Fordice, 
a student of American fishes. 


151. Auchenipterus brachyurus (Cope.) 


XXXII. Epaprerus Cope. 
152. Epapterus dispilurus Cope. 


Huanemus longipinnis Steindachner. 
Locality: Hyavary, types of longipinms. 


XXXIV. Fenicatuys Swainson. 
Pseudauchenipterus Bleeker. 


153. Felichthys jequitinhonhe (Steindachner. ) 
Locality: Jequitinhonha. 


154, Felichthys flavescens sp. nov. 
Type, No. 7362, one specimen, 9, .10m. Rio San Francisco. Hartt. 
Elongate compressed, tapering rapidly to a slender caudal 
peduncle; depth everywhere much greater than the width. 
Head short and deep, its greatest depth little more than its 
greatest width, which is 13 in the length of the head; width 
at the rictus 2; head covered with loose skin, the surface of 
the bones not evident; frontal bones not swollen nor honey- 
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comb-like; frontal fontanel open in front, extending back- 
ward to about the center of the eye. Occipital process 3 
times as broad as long. Dorsal plate very widely forked in 
front, its width at the narrowest place more than twice its 
length on a median line; the posterior portion of the head 
strongly convex in a transverse section. Four pores on the 
snout, no conspicuous pores on sides or top of head. 

Eye longer than snout, 38} in the head, 1} in the inter- 
ocular. 

Maxillary barbel reaching to near tip of pectoral; mental 
barbel to base of pectoral, post-mental a little beyond its 
base. 

Snout rounded, upper jaw longer; teeth all villiform, ar- 
ranged as in jequitinhonhe. 

Gill-opening extending to base of pectoral. Humeral 
process covered with thin skin, somewhat roughened on its 
surface, extending a little beyond middle of pectoral. Pee- 
toral pore large. Lateral line undulating. 

Distance of dorsal spine from snout 3 in the length; dor- 
sal spine 14} in the head, its outer margin scarcely rough- 
ened, its inner margin slightly serrate; first soft ray 1? in 
the head. Distance between dorsal and adipose fins 24 in 
the length. 

Caudal deeply forked, the lobes pointed, 3? in the length. 

Anal emarginate, the first rays (female) not reaching to 
base of the last rays. 

Ventrals not reaching the anal, 1} in the head. 

Pectoral spine slightly shorter than the head, its outer 
edge and sides smooth, its inner margin strongly serrate. 

Back brown, the color composed of numerous brown dots; 
top of head and snout blotched with brown on a yellow 
ground; opercle and a triangular spot behind the eye yel- 
low; humeral region covered with numerous conspicuous 
brown dots; sides and ventral surface yellow; upper caudal 
lobe dusky, otherwise fins plain yellow, 

Eead 425 depthi ot; Dt 116; A. 20; V.-8;'P. I, 62%. 
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155. Felichthys affinis (Steindachner. ) 


Localities: Sao Matheos; Para. 


156. Felichthys nodosus (Bloch.) 
Auchenipterus furcatus Cuy. & Val. 
Localities: Para; Bahia. 


XXXYV. AUCHENIPTERICHTHYS Bleeker. 
157. Auchenipterichthys thoracatus (Kner). 


Localities: Coary; Hyavary. 


158. Auchenipterichthys longimanus (Ginther.) 
Localities: Manes, Rio Madeira; Cameta. 


XXXVI. TracuycorysTEs Bleeker. 
159. Trachycorystes glaber (Steindachner.) 
160. Trachycorystes isacanthus (Cope.) 
161. Trachycorystes insignis (Steindachner.) 
162. Trachycorystes obscurus (Ginther. ) 
163, Trachycorystes magdalene (Steindachner.) 


164, Trachycorystes trachycorystes (Cuv. & Val.) 
Trachycorystes typus Bleeker. 
165. Trachycorystes ceratophysus (Kner.) 


166, Trachycorystes porosus sp. nov. 
Types, No. 7351, two specimens; length .13-.15 m. Brazil. 


Short and robust, little compressed; width of the head 
about equal to its length, its depth 1} in its length. Bones 
of the head coarsely granular. Fontanel oval. Snout and 
sides of the head with conspicuous pores. Three grooves 
on the occipital bone form a z-shaped figure, and are stud- 
ded with pores; other pores on top of the head. 

Eye circular, 2 in the snout, 7 in the head, 44 in the 
interocular. 

Maxillary and post-mental barbels extending a little 
beyond base of pectoral, mental barbels extending beyond 
insertion of post-mentals, measuring 12 in the length of 
the head. 
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Lower jaw projecting; teeth fine, the intermaxillary band 
about 8 times as wide as deep. 

Humeral process extending obliquely upward, strongly 
granular, its lower margin serrate; reaching a little beyond 
middle of pectoral spine. 

Distance of dorsal spine from snout 3-33 in the length; 
dorsal spine slender, 13-2 in the head, its inner margin 
roughened, its anterior margin with a median series of 
diverging spines and two series of smaller teeth; the first 
ray higher than the spine. Space between dorsal and 
adipose fins 2} in the length; anterior margin of the adipose 
fin continuous with the profile of the back. 

Caudal obliquely truncate. 

Anal fin strongly convex behind, higher posteriorly than 
anteriorly. 

Pectoral spine strongly serrate, the outer teeth much 
longer than the inner oues, especially near the tip of the 
spine, the flattened sides strongly granular, the granules 
enlarged anteriorly, forming serre along either side of the 
long spine-like marginal teeth; the length of the spine 
5-6 in the length. 

Lateral line somewhat undulatizg, with conspicuous 
pores. 

Dark reddish brown, with longitudinal interrupted 
bands; belly plain, lower side of head thickly dotted with 
darker; dorsal and anal fins spotted; caudal fin with irregu- 
lar dark cross bars; inner surface of ventral and pectoral 
fins more or less dusky. 

Head 4-43; depth about 33; D. I, 5; A. 25; V.6; P.I, 7. 


167. Trachycorystes striatulus (Steindachner. ) 
Localities: Linhares, Rio Doce; Itabapuana; Campos; Sao Matheos; 
Gurupa. 


168. Trachycorystes brevibarbus (Cope.) 


169, Trachycorystes galeatus (Linnzus.) 
Aucheniplerus maculosus, inmaculatus & punctatus Cuv. & Val. Au- 
chenipterus iacustris Liitken. 
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Localities: Pernambuco; San Goncallo; Rio San Francisco, below 
the Falls; Tabatinga; Teffé; Rio Puty. ° 


170. Trachycorystes robustus Giinther. 


171, Trachycorystes analis sp. nov. 
Type, No. 7354, one specimen; length, .21 m. Arary ? Professor 
Agassiz. 

Width of the head equal to its length; width of the 
mouth 1? in length of head; the depth at the occipital 
process 14 in the length of the head. Fontanel oval, 
surrounded by bone. 

Mental barbels less than one-third the length of the 
head. 

Dorsal spine 1} in head, its anterior margin smooth 
except near the tip, its,posterior margin slightly serrate. 

Caudal broken. 

Anal rays crowded, gradually decreasing in height back- 
ward, the margin undulating. 

Pectoral spine very strong, 34 in the length. 

Dark brown; ventral surface dusky with numerous dark 
points; dorsal fin with dark spots most prominent near the 
free margin; tips of ventrals dusky, the base profusely 
dotted, the intermediate region almost plain yellowish; 
pectoral fin profusely spotted. 

Head 4; depth, 42; D. I, 6; A. 41; V. 6; P. I, 7. 


Otherwise as in maculosus. 


XXXVIT. CrnTRomocuius Kner. 
% Centromochlus. 


172, 2? Arius oncina Schomburgk. 


173. Centromochlus heckelii (Filippi. ) 
Centromochlus megalops Kner. 
Localities: Villa Bella; Obidos; Para; Tabatinga; Gurupa; Manaca- 
puru; Lago Alexo; Hyavary. 


174, Centromochlus steindachneri Gill. 


175, Centromochlus intermedius Steindachner. 
Localities: Tajapuru; Teffé; Jatuarana; Ica; Jutahy; Lago Alexo. 


176 
177, 


178, 


179, 


180. 


180c, 
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Centromochlus perugie (Steiudachner.) 


Centromochlus aulopygius Kuer. 
Locality: Cudajas. 


Centromochlus albescens Reinhardt. 
Localities: Rio Parahyba; Rio Janeiro; Macacos. 


XXXVIIL. WeERtTHEIMERIA Steindachner. 


Wertheimeria maculata Steind. 


XXXIX. TRACHELYOPTERUS Cuv. & Val. 


Trachelyopterus coriaceus Cuv. & Val. 
Localities: Obidos; Porto do Moz. 


Trachelyopterus coriaceus maculosus var. nov. 
Type, No. 7337. Porto do Moz. Senhor Vinhas. 
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Body light brown, with longitudinal series of rusty brown 
spots. 


181. 


182, 


183. 


184, 


185. 


186. 
187, 


XL. TRACHELYOPTERICHTYS Bleeker. 


Trachelyopterichthys teniatus Kuer 
Locality: Teffé 


XLI. Cerrtopsis Agassiz. 
% Hemicetopsis. 


Cetopsis candiru (Spix.) 
Localities: Tabatinga; Jutahy; Tonantins; Ica. 


Cetopsis plumbeus Steindachner. 
Z Cetopsis. 


Cetopsis ccecutiens (Lichtenstein. ) 
Locality: Gurupa. 


2 Pseudocetopsis. 
Cetopsis gobioides Kner. 
Q SUBGEN. NOY. ? 


Cetopsis occidentalis Steindachner. 


Cetopsis ventralis Gill. 
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XLII. AsreropHysus Kner. 


188. Asterophysus batrachus Kner. 


XLII. Hemiporas Bleeker. 
Doras Bleeker (1863, not of 1858.) 


g Hemidoras. 


189. Hemidoras nattereri (Steindachuer.) 
Localities: Jutahy; Coary; Teffé. 


190. Hemidoras brevis (Kuer.) 

191. Hemidoras fimbriatus ( Kner.) 

192. Hemidoras punctatus (Kner.) 

193. Hemidoras lipophthalmus (Kuer.) 
194. Hemidoras accipenserinus ((tiinther. ) 


195, Hemidoras stenopeltis (Kner.) 
Localities: Manaos; Rio Negro; Hyavary; Manacapuru; Teffé; Obidos; 
Tabatinga. 


196. Hemidoras stiibelii (Steindachner.) 
197. Hemidoras morei (Steindachner. ) 
198. Hemidoras humeralis ( Kner.) 


199, Hemidoras carinatus (Linneus.) 
Doras oxyrhynchus Val. 
@ Hassar* SUBGEN. NOV. 
Shields on the anterior half of the body rudimentary or 
none; snout long, conical. 


200. Hemidoras orestes (Steindachuer.) 
Lovality: Huytahy. 


201. Hemidoras affinis (Steindachner.) 
Locality: Rio Puty. 

XLIV. Oxyporas Kner. 

Pseudodoras & Rhinodoras Bleeker. 


« The Arowack name for the species of Doras. 
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Z Oxydoras. 


202. Oxydoras niger (Valenciennes. ) 
Doras humboldti Agassiz; Corydoras edentatus Spix; Rhinoderaus prio- 


nomus Cope. Rhinodoras teffeanus Steindachner. 
Localities: Teffé (types of teffeanus?); Gurupa; Mancapuru; Coary; 
Obidos. 


203. Oxydoras knerii Bleeker. 
g Rhinodoras. 
204. Oxydoras d’orbigny Kroyer. 


205, Oxydoras Amazonum (Steindachner. ) 


XLY. Doras Lacépede. 

Centrochir Agassiz; Lithodoras, Pterodoras, Platydoras, 
Acanthodoras, Astrodoras & Amblydoras Bleeker; Zathorax & 
Agamyxis Cope. 

§$ Lithodoras. 


206. Doras dorsalis Cuv. Val. 
Doras papilionatus Filippi; Doras lithogaster Heckel. 


Locality: Para. 
§ Doras. 

207. Doras uranoscopus sp. nov. 

Type, No. 7235, one specimen .54m. Lake Hyanuary. Navez. 

Body rather heavy, depressed, depth below the dorsal 

spine ? as great as the width; caudal peduncle rather slen- 
der, wider than high. Width of the head 1} in its length; 
top of the head to near tip of snout, opercle, preopercle, 
suborbital and pre-nasal bones striate, the striz becoming 
broken up into granules in places, which, on the dorsal plate 
are spine-like, similar to those on the lateral scutes. Dor- 
sal plate not continued behind the anterior margin of the 
dorsal spine, with a downward directed process. Interor- 
bital area flattish; posterior portion of the head obtusely 
keeled. Fontanel club-shaped, not extending to the pos- 
terior margin of the eye; an elongate diamond-shaped 
depressed area behind it. 
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Eye 33-4 in the snout, 8} in the head, 3 in tke inter- 
orbital; eye more superior than lateral. 

Maxillary barbels extending to posterior 4th of humeral 
process; post-mentals to opposite the insertion of the inner 
pectoral ray; mentals about 3 as long as the post-mentals. 

Snout pointed, its width at the rictus 2} in the head. 
Upper jaw projecting; teeth villiform, the intermaxillary 
band about six times as wide as deep. 

Gill opening extending to a point midway between upper 
angle of preopercle and the eye. 

Lateral scutes high, the third hook-bearing one the high- 
est, 13 in the length of the head, the scutes decreasing in 
height to the last, the median hooks increasing in size 
to the caudal peduncle, the exposed surface of those in 
front of the peduncle thickly set with small spines. 
Accessory rays of the caudal fin ossified, the anterior one 
forming a small plate. Exposed part of the skin verrucose. 

Humeral process narrow, tapering backward, reaching a 
little beyond the middle of the pectoral spine. 

Distance of the dorsal fin from the snout about 2? in the 
length. Dorsal and pectoral spines with the sides deeply 
furrowed, both margins serrate; the serration of the poste- 
rior margin of the dorsal spine reduced to a few spines. 
Adipose fin low, merging into the profile of the back ante- 
riorly. 

Caudal emarginate, 5 in the length. 

Anal high, rounded, first ray highest, 2 in the head. 

Ventral as high as the anal fin. 

Pectoral spine not quite reaching the ventral fins. Pec- 
toral pore minute. 

Fins spotted with brown. 

Head 4; depth 5; Lat. 1. 18; D. I, 6; A. (injured 2?) 6; 
WeG hee 9: 

208. Doras maculatus Valenciennes. 


? Doras granulosus Val. Doras murica Natterer. 
Locality: Avary? 
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209. Doras longipinnis Steindachner. 
? Doras crocodili Humboldt. 


210. Doras albomaculatus Peters. 
211. Doras helicophilus ‘iinther. 
212. Doras dentatus Kner. 


213. Doras costatus (Linneus). 
Localities: Rio Puty; Rio Preto; San Gongallo; Xingu Cascade; Obidos ; 


Gurupa; Teffé. 
214. Doras armatulus Cuv. & Val. 
215. Doras hancockii Cuv. & Val. 
216. Doras brachiatus Cope. 


$ Acanthodoras. 


217. Doras calderonensis Vaillant. 
Doras depressus Steindachner. 


218. Doras cataphractus (Linneus.) 
Caiaphractus americanus Bloch & Schneider; Doras blochii Cuv. & 


Val.; ?Doras brunnescens Schomburgk; Doras polyramma & poly- 
gramma Heckel; Callichthys asper Gronow. 


219. Doras spinosissimus sp. ov. 
Type, No. 7222, one specimen .15m. Coary. Professor L. Agassiz. 


Short and thick, the width below the dorsal spine greater 
than the depth; caudal peduncle little deeper than wide. 
Head as broad as long, its depth 14 in its length: top of 
head, opercle, preopercle and suborbitals finely granular; 
the nasal bones with their free margin spinous. Top of 
head broad and flattish. Dorsal plate broad, without 
prominent downward or backward processes. Sutures of 
the skull marked by smooth lines. Fontanel reduced toa 
small oval opening surrounded by granulations. 

Kye 1? in the snout, 7 in the head, 3 in the interorbital. 

Maxillary and post-mental barbels reaching to the pec- 
toral pore; mental barbels 3 as long as the post-mentals. 


Snout broad, its width at the rictus 14 in the head. Jaws 
subequal; teeth minutely villiform, the intermaxillary band 
six times as wide as deep. 
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Gill-opening continued forward to below the upper angle 
of the preopercle. Humeral process not reaching the tip 
of the pectoral spine by about an orbital diameter, its sur- 
face with short sharp spines, a series of which near the 
lower margin, is enlarged. Lateral scutes very high, coy- 
ering almost the entire sides, those above the first anal ray 
highest, 13 in the head, those on the caudal peduncle meet- 
ing the scutes of the other side above and below; each lat- 
eral scute posterior to the dorsal plate has a median hook 
and 5-14 smaller spines above and below it. 

Basal half of the caudal rays with about five series of 
small spines. 

Distance of the dorsal fin from the snout 2} in the length; 
dorsal spine 12 in the length of the head; its posterior 
margin smooth, its sides and anterior margin with many 
short spines, a smooth groove between the spines of the 
sides and front margin. Distance between dorsal and adi- 
pose fins 3} in the length; adipose fin oval, as long as the 
dorsal fin without the spine. 

Caudal rounded, two in the head. 

Anal rounded, the central rays the highest, as high as 
the length of the caudal. 

Ventrals not reaching the anal, 2 in the head. 

Pectoral spine strong, not reaching the ventral fins; its 
lower surface bluntly granular, its upper with short teeth 
like those on the humeral process, both margins finely 
serrate. 

Brown, marked with white; a white lateral band not as 
wide as the eye; a median series of white spots on 
the back; ventral surface and sides of the head irregularly 
spotted with white; top of the head with a median, inter- 
rupted light band; dorsal, pectoral and ventral fins spotted 
and marbled with brown and white; posterior margin of 
the adipose white; caudal and anal fins with undulating 
cross-bars of white and brown. Barbels annulated with 
brown and white. 


we A 
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iesdra =) depth oa; Tat. le 265 Dot, 5; A..12;.V., 6; 
Ph: 


220. 


221, 


222, 


223. 


224, 
225. 


226. 


227. 


228. 
229. 


230. 


Doras marmoratus Reinhardt. 
Localities: Rio San Francisco; Rio das Velhas, 
2 Amblydoras. 


Doras affinis Kner. 
Doras truncatus Bleeker. 


Doras weddellii Castelnau. 

Doras grypus Cope. 

Localities: Fonteboa; Teffé; Serpa; Porto do Moz; Silva, 
Saraca. 


§$ Centrochir. 


Doras crocodili Humboldt. 


§ Agamyzxis. 
Doras castaneo-ventris Schomburgk. 
Doras pectinifrons Cope. 


$ Astrodoras. 


Doras asterifrons Heckel. 
Localities» Jutahy; Teffé; Porto do Moz; Serpa. 


Doras heckelii Kner. 
Localities: Jutahy; Tonantins; Teffé; Tabatinga. 


Doras monitor Cope. 
Doras nauticus Cope. 
XLVI. Puysopyxis Cope. 
Physopyxis lyra Cope. 
ARGIIDA. 
I. Arces Cuv. & Val. 


Brontes Cuv. & Val. 


1. Arges sabalo Cuv. & Val. 


2. Arges prenadilla Cuv. & Val. 
A. brachycephalus Giinther. 


Lake 
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3. Arges longifilis Steindachner. 
4. Arges peruanus S‘einda:hner. 
II. Asrropierus Humboldt. 
5. Astroblepus grixalvii Humboldt. 
III. Cycrorrtum Swainson. 
Stygogenes Giinther. 
6. Cyclopium cyclopum (Humboldt.) 
Cyclopium humboldti Swainson; Stygogenes humboldti Giinther. 
Locality: Quito. 
7. Cyclopium giintheri Boulenger. 
CALLICHTHYID &. 
I. Scieromystax Giinther. 
1, Scleromystax barbatus (Quoy & Gaimard) 
II. Carapuractus Bloch. 
Callichthys Cuy. & Val. 
2. Cataphractus callichthys (Linneus.) 


Callichthys tamoata Linnzeus; Callichthys asper Quoy & Gaimard; 
Caliichthys celatus & leviceps Cuv. & Val.; Callichthys loricatus 
Gronow; Callichthys kneri Gill; Callichthys affinis Giinther; Cai- 
lichthys hemiphractus Hensel. 

Localities: Rio de Janeiro; Pernambuco; Juiz de Fora; Bahia; Men- 
dez; Macacos; Porto Seguro; Surinam. 


3. Cataphractus arcifer Hensel. 


III. Hoptosternum Gill. 


> 


Hoplosternum littorale Hancock. 
Callichthys subulatus & albidus Cuy. & Val.; Callichthys leevigatus Val. 


Hoplosternum stevardii Gill. 

Localities: Surinam; Gurupa; Para; Santarem; Tabatinga; Avary; 
Silva, Lake Saraca; Villa Bella; Porto do Moz; Lake Hyanuary; 
Ueranduba. 


& 


Hoplosternum thoracatus (Cuv. & Val.) 
Callichthys longifilis Cuy. & Val.; personatus Ranzani; exaratus d pic- 


tus Mill. & Trosch.; su’catus Kner; chiquitos Castelnau. 
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Localities: Curupira; Tabatinga; Cudajas; Gurupa; Teffé; Lake 
Hyanuary; Villa Bella; Para; Uerunduba; Santarem; Porto do 
Moz; Pernambuco; Obidos. 


6. Hoplosternum melampterus (Cope.) 


IV. DEcApoGon gen. noy. 
Lower lip with a series of six barbels; ventral surface en- 
tirely mailed. 
7. Decapogon adspersus Steindachner. 
Localities: Cudajas; Tabating:; Porto do Moz. 
V. Dianema Cope. 
8. Dianema longibarbis Cope. 


VI. Brocuis Cope. 
Chenothorax Cope. 
g ? nov. 
9. Brochis taiosh (Castelnau. ) 


2 Chenothorax. 


10. Brochis bicarinatus (Cope.) 
11. Brochis semiscutatus (Cope.) 


$ Brochis. 


12. Brochis dipterus Cope. 
13. Brochis ceruleus Cope. 


VII. Coryporas Lacépéde. 
Hoplisoma Swainson; Hoplosoma Gill;  Gasterodermus 
Cope. 


14, Corydoras eques Steindachner. 
Locality: Cudajas. 


15 Corydoras splendens (Castelnau.) 


16, Corydoras elegans Steindaciner. 
Locality: Cudajis. 


17. Corydoras nattereri Steindaciner 
Localities: Rio Doce; Rio Parahy b.. 
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18. Corydoras eneus (Gill.) 
19 Corydoras armatus (Giinther. ) 


20. Corydoras paleatus (Jenyns.) 
Corydoras marmoratus Steindachner; Cullichthys punctatus Val. and 


Cuv. & Val. 
Locality: Uraguay. 


21. Corydoras punctatus (Bloch.) 
Corydoras geoffroy Lacepede; Corydoras ambiacus Cope. 
Locality: José Fernandez. 


22. Corydoras trilineatus Cope. 
Corydoras agassizii Steindachuer. 

23. Corydoras acutus Cope. 

24. Corydoras amphibelus Cope. 

25. Corydoras hastatus sp. nov. 


Types, No. 7747, two specimens .022 m. Villa Bella. Prof. L- 
Agassiz. 


Compressed, comparatively slender. Head as deep as 
long, its width 14 in its length; profile straight, steep; 
occipital process triangular; fontanel elongate, extending 
into the occipital bone; preorbital small. 

Eye large, 1} in the snout, 33 in the head, 2 in the inter- 
orbital. Snout little decurved; rictal barbels not extend- 
ing beyond the eye; lower lip terminating in two barbels. 


Coracoid processes striate, forming a ridge on the sides 
of the belly. 

Distance of the dorsal spine from the snout two in the 
length; the dorsal spine little shorter than the head. 

Caudal deeply forked, 2? in the length. 


Pectoral spine little longer than the dorsal spine, weakly 
serrate along both margins. 

Light brown; a jet black lateral band terminating at the 
base of the caudal in a large arrow-shaped spot, which is 
bordered posteriorly with white, itself narrowly mar- 
gined with blackish, the caudal dusky beyond; a jet 
black line extends on either side from a short distance 


(or) 
~I 
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behind the ventrals to behind the anal fin; body and fins 
everywhere covered with minute black points. 
Head 34; depth 23; D. I, 7-8; A. 7-8; Lat. 1. 22. 
LORICARIID A. 


I. PrEcostomus* Gronowius. 


Hypostomus Lacépede; Cochliodon Heckel. 


% Cochliodon. 


. Plecostomus cochliodon (Kuer.) 
Cochliodon hypostomus Heckel MS. 


—y 


§ Plecostomus. 


2 


Plecostomus spinosissimus Steindachner. 


o 


Plecostomus emarginatus Cuv. & Val. 
H. horridus Kner; Pl. scapularius Cope; Pl. tenuicauda Steindachner. 
Localities: Cudajas; Santarem; Manacapuru; Tonantins; Obidos; 
Fonteboa; Tabatinga; Hyavary; Sao Paolo; Goyaz. 


4. Plecostomus limosus sp. nov. 
Types, No. 7869. Four specimens .25m. Rio Grande do Sul, from 


the Emperor’s collection. 


*The species of this genus are all closely allied, and the new species can 
best be described by the following key, which represents the relationships, as 
near as we can trace them: 


ODIs 
6. A. 5. 
c. Jaws with 7 or 8 broad tipped teeth (Cochliodon). cochliodon 1 
cc. Jaws with numerous fine teeth (Plecostomus). 
d. Head with three distinct ridges, snout pointed, head usually 
elevated, occipital bone ending in a pointed occipital process. 
e. Ventral surface covered with small plates. 
f. Free margins of the lateral plates with long spines. 
spinosissimus 2 
ff. Free margins of the lateral plates with short spines or none. 
g. Post-humeral ridge becoming strongest on the tail, which 
is flat below. emarginatus 3 
gg. Post-humeral ridge strongest in front, lower surface 
of tail similar to the upper surface. 
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5, Plecostomus carinatus Steindachner. 


6. Plecostomus commersonii (Valenciennes. ) 
H. puncta'us Cuv. & Val.; H. subcarinatus Castelnau; Pl. spiniger 


Hensel. 
Localities: Rio de Janeiro; Santa Cruz; Macacos; Itabapuana. 


6a. Plecostomus commersonii affinis Steindachner. 
Localities: Mendez; Santa Clara; Rio Mucuri; Rio de Janeiro; Rio 


Doce at Linhares; Rio Parahyba; Minas Geraes; San Antonio River. 


6b. Plecostomus commersonii scabriceps var. nov. 
Types, No. 7894. Three specimens. .30-.35m. Sao Matheos. Hartt 


& Copeland. 


h. Tip of snout naked; lat. 1. 28-30; occipital bone 
margined by a single large nuchal plate 
i. Spots on the caudal less distinct than those on 
the dorsal; all the scutes with high keels. 

j. Lat. 1.28. Eye 4} in snout, 8 in head, 3 in in- 
terorbital; outer caudal rays little produced, 
middle caudal rays 14-1} in the head. Base of 
the dorsal fin equal to its distance from the 
caudal, or very little shorter limosus nov. 4. 

jj. Viat.1. 30. Eye 3} in snout; 6-65 in head. 

carinatus 5. 


zi. Spots on the caudal as distinct as those on the 
dorsal. 

k. Lower surface of the head covered with scutes. 

1. Spots all small, 12 or more on one of the 


anterior scutes commersoni 6. 
ll. Spots large, not more than 4 on one of the 
anterior scutes. commersonii affinis 6a. 


kk. Lower surface of the head naked, except a tri- 
angular spot in front of the gill opening; spots as 

in affinis; occipital process short. 
commersonii scabriceps nov. 6b. 
hh. Tip of snout granular, occasionally naked in ple- 

costomus. 

m. Lateral plates all more or less strongly 
keeled. plecostomus 7. 


mm. Lateral plates, scarcely, if at all, keeled. 
Lat. 1. 27-28. - 
n. Head with vermiculating light and dark 
lines; ventral surfaces with short curved 
bars. _ vaillanti 8. 
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7. Plecostomus plecostomus (Linnzus. ) 


Al. guacuri Lacépede; ZL. flava Shaw; H. veres Cuv. & Val.; Pl. bi- 
cirrhosus Gronow.; Pl. brasiliensis Bl. 
Localities: Silva, Lake Saraca; Para; Hyavary; Coary; Rio Puty. 


8. Plecostomus vaillanti Steiudachner. 


Localities: Rio Puty; Rio Preto; San Gongallo. 


9, Plecostomus villarsi Liitken. 


10. 
1a 
12, 


13, 
14, 


Plecostomus virescens Cope. 
Plecostomus biseriatus Cope. 


Plecostomus seminudus nov. 
Type: A single specimen. Locality: Brazil? 


Plecostomus anne Steindachner. 
Plecostomus pantherinus (Kner. ) 


nn. Head with round spots; ventral surface 
plain. villarsii 9. 

lil. Ventral surface more or less naked. 

o. Lower surface of head naked. 
virescens 10. 
oo. A quadrate naked space between the 
ventrals. biseriatus 11. 
ooo. Belly with scutes on the sides, and 
sometimes a narrow strip between ven- 

trals. 

p. Lat. 1. 27. Upper lateral plates with 
strong median keel; head with strong 
occipital and weaker temporal keels; 
nuchal plates bicarinate. A band be- 
tween the pectorals, sides of the belly 
and a narrow median area between the 
ventrals covered with scutes. Dorsal 
surface, sides and fins spotted with 
brown; ventral surface plain. 

seminudus nov. 12. 
pp. Lat. 1. 30; lateral plates not keeled. 
anne 13. 
oooo. Belly entirely naked. pantherinus 14. 
dd. Head without distinct ridges or keels; snout broad, rounded. 
q. Belly covered with granular plates. 
r. Tip of snout naked. LR 
s. Dorsal crossed by six or seven black zig-zag stripes. 


cordove 15. 
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15. Plecostomus cordove Giinther. 
16. Plecostomus lima Reinhardt MS. 


17. Plecostomus macrops sp. nov. 
Type No. 7888. One specimen, .28 m. Rio das Velhas. Allen & 
St John. 


18. Plecostomus francisci Liitken. 
19. Plecostomus alatus (Castelnau.) 


ss. Dorsal spotted or uniform dusky. 
t. Superciliary edge not raised, interorbital convex; eye 35 
in snout, 63 in head, 2 in interobital; post-temporal with 
a long descending process which forms the entire posterior 
margin of the orbit. lima 16. 
it. Superciliary edge greatly raised, interobital area con- 
cave; eye 3 in the snout, 54 in the head, 13 in the in- 
terorbital; post-frontals without a descending process; 
dorsal uniform dusky. macrops nov. 17. 
rr. Tip of snout granular; eye 63 in head. Srancisci 18. 

qq. Belly partially or wholly naked. 

u. Each of the larger lateral plates with two or three yel- 


low spots; eye 2 in the interorbital. alatus 19. 
uu. Sides of the body and the fins with longish yellowish 
spots; head as wide as long. aurogutatius 20. 


uuu. Sides of the body usually with round dusky spots; 
fins similarly spotted or plain. 
v. Occipital bone bordered by two or three nuchal plates. 


w. Caudal plain. litkeni 21. 
ww. Caudal with wavy cross bars formed by dusky 
spots. vermicularis nov. 22, 
www. Caudal with two series of spots between each 
two rays. brevicauda 23. 


vv. Occipital bordered by a single nuchal plate. 

xz. A single series of large round spots between two 
dorsal rays. robinii 24. 
ax. Two series of spots between two dorsal rays; 
upper caudal lobe little shorter than the lower. 
wuchereri 25. 
xxx. Spots on the caudal much smaller than those 

on the dorsal; caudal very obliquely truncate. 
johnit 26. 

66. A.68. (WNeoplecostomus) 

oy. A. microps 27, 
yy. A.8& granosus 28, 
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20. Plecostomus auroguttatus (Kner.) 
HI. asperatus Castelnau. 


21. Plecostomus liitkenii Steindachner. 
Localities: San Antonio River; Campos. 


22. Plecostomus vermicularis sp. nov. 
Types, Nos. 7814; 7848; 7849; 7850; 7851; 7857. Thirty-seven speci- 


mens. .08—.30m. Rio Parahyba; Rio Janeiro; Mendez; Macacos; 
Goyaz. 


This species is closely related to Pl. lutkeni Steind. 

The ventral surface in the adult is almost entirely cov- 
ered with granules, except a large naked area at base of 
ventrals; the anus is surrounded with granules. In the 
young, the belly is almost wholly naked, there being only a 
few granules in front of the anus, on the sides of the 
belly and on the throat. 

The spots on the head frequently coalesce into vermicu- 
lations; all the fins are profusely spotted with dark, the 
spots on the dorsal, pectoral and ventral fins sometimes 
coalescing into cross bars, those on the caudal forming reg- 
ular transverse series. Upper surface of the body with 
obscure markings, ventral surface plain. 

Hye 3-4 in the snout, 53-8 in the head, 2-23 in the inter- 
orbital. Lat. 1. 26-27. Head 3-83. 


23. Plecostomus brevicauda Giinther 


24. Plecostomus robinii Cuv. & Val. 
Pl. une Steindachner. 
Locality: Rio Una. 


25. Plecostomus wuchereri Giinther. 
Locality: Rio Pedra. 


26. Plecostomus johnii Steindachner. 

Localities: Rio Preto; Rio Puty. 
NEOPLECOSTOMUS SUBGEN. NOV. 

Type Plecostomus microps Steindachner. 

27. Plecostomus microps Steindachner. 
Localities: Juiz de Fora, Rio Parahyba; Goyaz. 

28, Plecostomus granosus (Cuyv. & Val.) 

? Plecostomus watwata Hancock. 
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REMARK.—Since writing the above, we have studied the 
Siluride Opisthoptere of Ginther (= Trichomicteride). The 
genus Heptapterus cannot be retained in the 7 richomicteride, 
It is very closely related to Rhamdella, which should be 
raised to generic rank. In Heptapterus the modified ante- 
rior vertebre have simple lateral processes beneath which 
the air-bladder lies free in the abdominal cavity, as in the 
Siluride proper. In Trichomicteride the anterior vertebre 
are coalesced, but the lateral processes are greatly compli- 
cated, forming a closed capsule in which is concealed the 
pair of small round air-bladders. Leaving out of consider- 
ation the position of the dorsal in its relation to the ventral 
fins, Hepapterus and also the genus Nannoglanis Boulenger 
possess all the characters which define the group Pimelodine 
Ginther. That the relative position of the dorsal and ven- 
tral fins is of no great importance may be gathered from a 
comparison of the following plates: Liitken, Rio das Velhas 
Flodens Fiske, pl. III, figs. 6—7; Steindachner, Flussf. 
Siidam. ITI, pl. V, fig. 1, and Boulenger, Proc. Zoél. Soc., 
1887, pl. X XI, fig. 3, representing the genera Pimelodella, 
Heptapterus and Nannoglanis. After Rhamdella should 
therefore be inserted - 


= 


Via. Hepraprervus Bleeker. 


36a. Heptapterus mustelinus Valenciennes. 
- +, Locality: Maldonado. 


36b. ‘Hepta terus surinamensis Bleekor. 
36c. Heptapterus collettii Steindachner. 
VIb. “Naxnoctanis Boulenger. 


36d. Nannoglanis fasciatus Boulenger. 
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NOTES ON THE GEOLOGY OF BAJA CALIFORNIA, MEXICO. 
BY W. LINDGREN, U. 8. GEOL. SURVEY. 


[The notes here presented are based on observations taken during a few 
weeks’ visit in January, 1888, to the vicinity of Todos Santos Bay and the 
mountains east of it. They are necessarily somewhat fragmentary, espe- 
cially as inclement rainy weather and snow in the mountains greatly inter- 
fered with the work. This paper will shortly be followed by another devoted 
to the micropetrography of the region here described. ] 


But little is at present known of the geology of the Cali- 
fornian Peninsula or Baja California. Almost the only 
trustworthy source is Prof. Gabb’s description, published 
in the Appendix to Whitney’s ‘‘Geology of California,” Vol. 
I. This paper is founded on observations during a trip 
through the entire peninsula from La Paz to San Diego, 
undertaken in 1867, with Mr. J. Ross Browne, Sr., in order 
to examine certain land grants in the central part of the 
territory. 

Some notes relating to the peninsula are found in the re- 
ports of the Mexican Boundary Survey and in Prof. Blake’s 
geological notes accompanying the Pacific Railroad Reports. 
The only paper relating to the palaeontology of the territo- 
ry is Dr. C. A. White’s ‘‘ On New Cretaceous Fossils from 
California,” Bull. No. 22, U. S. Geol. Survey publications. 


GENERAL TOPOGRAPHY. 


The peninsula of Lower or Baja California is nearly 700 
miles long, and on an average 60 miles wide; it extends 
from lat. 23° to 32° 30’. Generally speaking, it is occupied 
by a ‘“‘one-sided” mountain range, sloping gradually and 
gently towards the Pacific, abruptly towards the Gulf of 
California, or, in the north, to the low deserts adjoining the 
gulf. Following Prof. Gabb, we may, topographically, 
divide the territory into three parts: 
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1. The extreme south, from La Paz to Cape St. Lucas. 
This small division apparently differs in structure from the 
rest, and is said to be occupied by a transverse H.-W. 
chain, not exceeding 5,000 feet in elevation. 


2. In the 300 miles of distance from La Paz to Santa Ger- 
trudis the divide of the peninsula is placed very near the 
eastern coast, and its elevation does not exceed 4,000 feet; 
frequently it is not more than 3,000 feet. The eastern slope 
is abrupt and steep, while the western is occupied by gently 
inclined and smooth table-lands or mesas, separated by nar- 
row, rocky cafions. 


3. The northern division, from Santa Gertrudis to the 
boundary line, is more varied in its topographic features. 
The table-lands disappear, and a mountain chain rising in 
the middle of the peninsula fills with its branches the whole 
western half; the eastern chain becomes lower and soon 
sinks under the sands of the desert plains adjoining the 
eulf. 

Rising rapidly, the western chain reaches an elevation 
of 10,000 to 11,000 feet in the range of San Pedro de 
Martis, about 120 miles south of the boundary line. From 
here it sinks again, and runs with a maximum elevation of 
from 5,000 to 6,000 feet up to Alta California. In the 
section referred to and described in these notes, from Todos 
Santos Bay eastward to the mouth of the Colorado River, a 
distance of about 100 miles, the summit of the range runs 
at a distance of 60 miles from the Pacific, and divides the 
peninsula into two distinct parts— the Desert and the Pen- 
insular Cordillera. This division applies for a distance of 
at least 100 miles south of the boundary line. 

The topographic features of the long western slope of the 
Cordillera are somewhat diversified, but on the whole they 
may be divided into three sections: 


1. The coast range, or the first orographic block, rising 
gradually from the sea to an elevation of 3,000 feet in a dis- 
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tance of 20 to 30 miles. Surmounting this are several mi- 
nor ranges and sharp peaks attaining an elevation of 3,000 
to 4,000 feet. Consulting Plate II, it will be seen that on 
the whole these latter form an interrupted series running 
from the boundary to below Santo Tomas at a distance 
of 10 to 15 miles from the coast. A rapid descent leads 
from the divide of the coast range to— 


2. The interior valleys, an interrupted series of depres- 
sions in the middle of the chain at an eleyation of from 
1,800 to 2,000 feet. 


3. The second orographic block, rising rapidly from the 
valleys and continuing as an almost level plateau with a 
gentle slope up to the peninsular divide, and the abrupt, 
almost precipitous descent to the desert. The elevation of 
this remarkable plateau is from 4,000 to 5,000 feet. 

The desert forms a sandy plain, traversed by a few lower 
ranges, running northwesterly and southeasterly, and has 
in general a very inconsiderable elevation. Part of this 
plain is doubtless depressed below the level of the sea. 


GENERAL GEOLOGY. 


According to Prof. Gabb, the characteristics of the three 
principal divisions of the peninsula are as follows: The ex- 
treme south is occupied by a granitic range with mica- 
schists exposed on the northern side. The second division 
is pre-eminently that of the mesa sandstones. For a distance 
of over 300 miles the largest part of the peninsula is formed 
by these. Heavy beds of generally non-fossiliferous, coarse 
sandstones slope with a gentle dip westward from the divide 
towards the Pacific. Towards the east the strata, during 
the rapid descent to the Gulf, as a rule, preserve the same 
dip. It appears as if the sandstones had been cut off by 
a gigantic fault. A section across the peninsula would be 
somewhat as shown in Fig. 1. 
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The age of these sandstones has not been determined by 
Prof. Gabb. He suggests that they may belong to the 
Miocene period from the fact that certain fossil Ostraea, 
indicative of that period, were once sent to the U.S. Na- 
tional Museum from the southern part of the peninsula. 
The sandstones often contain large pebbles of volcanic 
rocks, suggesting their being deposited near the shore line 
of some continent, possibly once situated where now the 
eulf extends. In some parts of the division extensive met- 
amorphism prevails, but the exact character of the resulting 
metamorphics is not clearly indicated; the metamorphic 
action seems to be confined to a belt near the summit 
and along the eastern shore, and rather appears to be a 
regional metamorphism than one connected with granite or 
eruptive rocks. In many places recent dikes and lava flows 
cut and cover the sandstones. An especially remarkable 
recent volcanic belt crosses the peninsula from San Ignacio 
to the voleano of Las Tres Virgines. Post-pliocene deposits 
of small depth cover the mesa sandstone to an elevation of 


400 to 500 feet. 


Some distance north of Santa Gertrudis the mesa sand- 
stones cease to form the major part of the peninsula, but 
continue to skirt the shore for along distance. The western 
mountain chain, which now becomes dominant, appears 
to be mainly composed of granitic rocks, covered in places 
by recent or older eruptive rocks. This granitic chain con- 
tinues northward till it crosses the boundary line and joins 
the San Jacinto Mountains in San Diego County. Prof. 
Gabb’s notes from the northern section are not so complete 
as those from the southern and central part, and of the 
region to be described here he has but few words to say. It 
would be highly desirable to obtain a geological section of 
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the peninsula across the range of San Pedro de Martis, or 
about 150 miles south of the boundary line. 

The geology of the surroundings of San Diego and the 
section from there to the Colorado River is known princi- 
pally from the notes of Prof. Blake while attached to the 
Pacific Railroad Surveys. <A copy of this profile will be 
found in Plate IT, fig. 2. The coast at San Diego is covered 
by deep post-pliocene strata (sand, clay, etc.), and these de- 
posits extend for about twenty-five miles inland, forming a 
very gently sloping mesa, at the eastern edge of which gran- 
itic rocks make their appearance; in some places there seems 
to be a narrow belt of porphyritic eruptives at the western 
edge of the granite.* The now more rapid ascent leads for 
thirty miles exclusively over granite to the summit, from 
which there is an abrupt descent to the Colorado Desert, 
although not quite so marked as further south. The distance 
from the base of the mountains to the Colorado River is 
about eighty miles. From near the summit the whole east- 
ern slope, according to Prof. Blake, is made up of meta- 
morphic slates of the age of which nothing definite is 
known. Although the whole long western slope is indicated 
as granite in the reports mentioned, still it is certain that 
the granite area contains one, if not several, enclosed 
masses of metamorphic slates. So, for instance, at Julian, 
not very far north of the boundary line.t Recent erup- 
tives are not mentioned, and it would appear, indeed, 
that they are very scarce in the western part of Southern 
California; off the coast there is, however, a volcanic belt 
with basaltic lavas along the islands. t 

Going south from San Diego, the level post - plio- 
cene beds change into a hilly coast, the higher mount- 
ains extending close to the sea. About forty miles 
southward recent volcanic flows, coming down to the sea in 


* See Mex. Bound. Survey, Geol. Report. 
+ Report of the State Mineralogist of Cal., 1886. 
t Whitney, Geology of California, Vol. 1. 
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abruptly ending tables 400 to 600 feet high, form a rocky 
coast line, which continues down to Cape St. Miguel. (See 
Plate II.) Beyond the coast higher, flat-topped mountains, 
probably also of volcanic origin, rise. At the cape just 
mentioned, the great bay of Todos Santos, or All Saints, 
opens, forming a wide sweep and terminating southward 
at the rough promontory of Punta Banda. (See Plate IT.) 
Mountains 2,000 to 3,000 feet high form a sort of am- 
phitheater around the bay, and the foothills come 
down close to the shore. One may distinguish several sep- 
arate chains or masses, one running E.S. E.—W.N. W., 
forms Punta Banda, ending westward in a sharp peak 1,200 
feet high, and culminating in the 3,500 feet high mountain 
between the Maneadero and Santo Tomas. Another mass, 
extending N.-S., but cut in two by a lower pass east of 
Ensenada, has its culminating pointin a peak about ten miles 
N-N.E. of Ensenada. The rivers carrying but little water 
and mostly sinking in the sand before reaching the sea, run 
in deep canons to a few miles distance from the coast, 
when they debouch in large, level, alluvial valleys, contain- 
ing some arable land; such are Ensenada Valley and El 
Maneadero. At other places, the foothills, distant a mile or 
two from the sea, are skirted by a band of mesa land rising 
gently or in terraces from the sea to an elevation of 50 feet; 
so, for instance, at San Carlos, between Ensenada and El 
Maneadero. The region adjoining Todos Santos Bay has 
been examined in a somewhat more detailed way, and a 
geological sketch map of it prepared. (See Plate IV.) 


The maps of the International Colonization Company of 
Ensenada and surroundings, extended by my own observa- 
tions, have been used as a topographic basis. 


The different terranes on this special map will now be 
discussed separately. 
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DETAILED GEOLOGY. 


Post-PLIocENE StrRATA.—Although these deposits do not 
form a prominent and conspicuous part of the topography, 
they may be found in several places along the shore of Todos 
Santos Bay. The numerous oscillations of the shore line 
during post-pliocene time are equally plain in Lower Cali- 
fornia as along the coast north of it. According to Prof. 
Gabb these strata cover the mesa sandstones for hundreds 
of miles to the south up to an elevation of 500 to 600 feet 
above the sea, and consist of loose sands with shells, calca- 
reous marls, etc. At Todos Santos Bay the deposits are not 
extensive, but in places the old shore lines, indicating sev- 
eral pauses in the movement, may be observed. At Ense- 
nada there are no preserved strata, but the low mesa at San 
Carlos belongs to this division. In the low hills skirting the 
Sausal Valley remains of these strata occur resting on porphy- 
ritic rocks. There are white, loose sandstones with remains of 
shells; further up, one mile north of Sausal, a cliff about thirty 
feet high shows a succession of sandstones and yellow clay 
with coaly vegetable remains. On such seams the report of 
the occurrence of coal beds between Todos Santos and San 
Diego appears to be founded. Better than at any other 
point the ancient shore lines are shown on Punta Banda, as 
often well marked wave-built terraces. Two such shore 
lines are plainly seen running along the promontory, but 
on closer investigation, at least four distinct ones may be 
found. The lowest and plainest about 40 feet above the 
sea; above that another, not so distinct, at 180 feet; further 
up, indistinct remains of beaches, at 470 and 600 feet. The 
accumulations along the lowest beach line consist of sands 
and gravel of porphyritic rocks, together with numerous 
fragments of shells. 


TERTIARY StRATA.— These seem to be entirely absent, or 
have at least not yet been found along the upper coast of 
Lower California, an absence made more conspicuous by 


180 CALIFORNIA ACADEMY OF SCIENCES. 


the enormous development of miocene strata in Southern 
California. It is probable that this region from the pres- 
ent shore line to the desert was not submerged during terti- 
ary times; observations tending to confirm this view will be 
recorded further on.* 


Cretaceous Strata.—The first evidence of the existence 
of these in Lower California was furnished by a few fossils 
sent to the national museum by Mr. C. R. Orcutt of San 
Diego, who found them at the southern shore of Todos 
Santos Bay. 

Dr. C. A. White has mentioned and described these fos- 
sils,+ arriving at the interesting conclusion that the beds in 
which they occur belong to a formation which has hitherto 
not been recognized, and which probably occupies a posi- 
tion between the Chico and Shasta groups. 

They are equivalent with another series previously found 
by Dr. G. F. Becker} along the shores of Mendocino County, 
and consisting of sandstones and shales, resting unconform- 
ably on metamorphic rocks, presumably to be referred to 
the Shasta group. It has been proposed to call the new 
series the Wallala group, from a locality near the northern 
occurrence. The fauna described by Dr. White comprises 
one new genus and five new species. Specially characteris- 
tic of the formation is the new genus Coralliochama 
(Chamidee), closely allied to the European genera of Caprima, 
Plagioptychus and Ichthyosarcolithes; further, a few small 
species of Cerithiwm, Trochus and Nerita. Consulting the 
sketch map of Todos Santos Bay (Pl. IV), it may be seen 


. *Miocene fossils have recently been found at Boleo, opposite Guaymas, 
jn the southern part of the peninsula. They occur in a series of gravels, 
clay and marls, interstratified with andesitic volcanic material. See E. 
Fuchs, Sur le gite de cuivre de Boléo. Bull. Soc. Géol. de France, XIV, 2, 
79. 1886. | 

~ + Bull. 22, U.S. G.S. On new Cretaceous fossils from California. Bull. 
15, U.S. G.S. On the Mesozoic and Cenozoic Palzontology of California. 


~ {Bull. No. 19, U. S. Geol. Survey. Notes on the stratigraphy of California. 
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that the exposures are not very extensive; they are, in 
fact, limited to a patch about three miles long east and west, 
and one mile north and south, on the northern side of Punta 
Banda. This promontory consists mainly of old porphyritic 
rocks, against which the cretaceous strata have been de- 
posited (See profile 2, Plate V); they form a perpendicular 
sea cliff about fifty feet high, and extending for about two 
and a half miles along the shore; in most places post-plo- 
cene gravel and sand cover the top of the cliff, but cretace- 
ous exposures may be found a little higher up, protruding 
from the later, covering beds. 


The strata consist of a series of yellow, coarse sand- 
stones, interstratified with heavy conglomerates of well rolled 
pebbles up to a foot in diameter, evidently petrographically 
identical with the massive rocks forming the peninsula and 
derived from them. The beds being very heavy, exact dips 
and strikes are difficult to obtain; they incline somewhat 
northward, dips from 10° to 20° being observed. 

In these heavy sandstones, generally void of fossils, there 
are at intervals strata two to four feet thick composed en- 
tirely of the calcareous shells of Coralliochama, accompanied 
by asmall specimen of Cerithium. The fauna is decidedly 
monotonous, and but a few new forms were found. 

There are strong reasons for believing that this isolated 
cretaceous mass is but the first of a series of similar strata 
farther south, and I only regret that I could not extend my 
trip in that direction. On Todos Santos Island, about 
twelve miles from the coast, there appears to be an exposure 
of sandstone similar to that of Punta Banda. At the har- 
bor of Santo Tomas, 40 miles south of Ensenada, a steep sand- 
stone cliff, containing many and large pebbles, is said to form 
the coast. Similar sandstones occur at Cape Colnett, about 
70 miles south of Ensenada. From here it is not very far to 
where the mesa sandstones begin, and it appears to me 
quite probable that these also will eventually be found to 
belong to the cretaceous period. Gabb has followed tlie 
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sandstones more carefully on the eastern than on the west- 
ern coast, and states expressly, regarding the former, that 
they continue to skirt the coast for a long distance north of 
the end of the second or middle division, where they occupy 
the whole peninsula. His description of the appearance 
of the sandstone corresponds very well indeed with the 
Todos Santos occurrence. It must be remembered that 
Gabb did not determine the age of the mesa sandstones, 
but only conjectured, based on a very slight clew, that they 
were Miocene. At the same time he describes the quite 
extensive metamorphism which has affected the strata in 
certain regions. This fact can not well be brought into ac- 
cord with such a comparatively recent age as that to which 
he assigns the rocks. At least nothing has been observed 
in Upper California, indicating that any extensive meta- 
morphism has occurred so recently.* 

Definite paleontological evidence, establishing the age 
of the mesa sandstones, would be very desirable, and help 
to clear many doubtful points in the geology of the penin- 
sula. 


PRE-CRETACEOUS Eruprives.—Gabb has already remarked 
that eruptive masses occupy much room in the northern part 
of the territory, and that they overlie the granite, but from 
his description it is not always apparent whether these 
eruptives are recent or older. From the southern end of 
Todos Santos Bay to the boundary, they occupy large areas, 
but are—at least in the section from Ensenada eastward— 
confined to the first coast range, not extending more 
than twenty miles west of the shore. 

On the sketch map massive eruptives occupy a large area, 


*The character of the miocene series recently found in the southern part 
of the peninsula at Boleo (see ante p. 180, foot-note), appears to be very dif- 
ferent from the mesa sandstones and from the Todos Santos occurrence; it 
also encloses volcanic materials of andesitic and basaltic character. It is 
probable that the shells referred to above (ostraea) came from a series equiv- 
alent to this and not from the mesa sandstone. 
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and form the rough ranges and peaks of the coast range al- 
ready mentioned in the introduction. So, for instance, north 
of Ensenada, where they reach quite down to the sea, and con- 
tinue towards the high peaks eastward; the hills east of San 
Carlos are also composed of eruptives; they become still more 
conspicuous in the high and abrupt range, south of the 
Maneadero, ending in Punta Banda and extending southward 
to Santo Tomas. 

These eruptive rocks have, on the whole, a porphyritic 
habit, and possess the appearance of considerable geologi- 
cal age; they are usually dense and hard, without accom- 
panying tufaceous masses, and contain a number of second- 
ary minerals, especially epidote; it is further evident that 
they have suffered considerable erosion. The petrographic 
character is rather varying and will be described more 
minutely in another paper. At Ensenada Point the rock 
has a dense, almost flinty ground mass, with small feldspar 
crystals; between Ensenada and Sausal gray or reddish 
porphyrites prevail; red and black porphyrites occur in 
the mountains N.N. EH. of Ensenada. East of San Carlos 
light yellowish-red quartziferous porphyries or porphyrites 
prevail, while normal brownish quartz porphyries may be 
found in the hills north of Sausal. 

The Punta Banda range is composed of at least two or 
three different eruptives: diorites of granular structure, 
hornblende porphyrites with large hornblende crystals, and 
finally a dense reddish porphyrite. 

Flow structure on a large scale is often apparent in these 
rocks; so, for instance, along the coast from Ensenada to 
Sausal, where a gray porphyrite flow about one hundred feet 
thick is seen to have covered a similar eruptive of a reddish 
color. In the hills east of San Carlos beautiful examples 
of this structure, on a large scale, may also be seen. 

The age of these massive rocks is quite satisfactorily 
determined as pre-cretaceous from the above mentioned 


2p SER. VoL. I. (13) Issued September 25, 1888. 
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cretaceous sandstone, which contains numerous pebbles of 
the same porphyrites. On the other hand, they are most 
likely younger than the highly compressed metamorphic 
slates of uncertain age in the interior. 

For the present the origin and source of these enormous 
flows of mesozic eruptives must remain uncertain. Along 
the section from Ensenada eastward there are no eruptives 
to be seen, and it is probable that they were poured out 
over the granite from vents near the coast. 

The presence of these effusive rocks in so large quanti- 
ties forms an important feature in the geology of the penin- 
sula, the more so as they appear to be absent, or at least 
little developed, in Alta California. 


Recent Ervprives.—At Sausal Beach a great number of 
pebbles of a black vesicular basaltic rock are found, evident- 
ly derived from the large recent volcanic flows, beginning at 
Cape San Miguel and extending for about twenty miles up the 
coast. The exact age of the flows cannot as yet be deter- 
mined, but judging from structure and form it must be quite 
recent There are no other neo-volcanic rocks in the limits 
of the sketch map, and probably none for a long distance 
south of the bay. One hundred miles further down the 
coast there is a small voleanic mountain at the bay of San 
Quentin; from there southward, the recent eruptives are 
apparently more common. 


Section From Topos Santos Bay HE. N. EH. To THE DEs- 
ERT AND THE CoLorapo River.—(See Plates II and III.) 
The profile represented in fig. 1, Plate II], begins at En- 
senada about fifty miles south of the boundary line and 
extends to the Colorado River. My own observations did 
not extend any farther than to the desert, and the eastern 
part of the section is drawn from the comprehensive view 
over the desert gained from the last escarpment of the 
mountains, aided by some notes of Professor Blake in the 
Pacific Railroad Reports, relating to the same territory. 
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It is seen at once that the section is in some respects 
quite similar to Blake’s above mentioned profile north of 
the boundary line, and that it is almost exclusively made 
up of granite and metamorphic slates, the former much 
predominating. 


THE FIRST OROGRAPHIC BLOCK OR THE COAST RANGE. 


Leaving the small quaternary valley of Ensenada, the sec- 
tion runs, gently ascending, on the divide between Ensena- 
da and Gallo Creek; to the right and Jeft rugged masses of 
porphyrites rise above the granite floor. Ata distance of 
ten miles from Ensenada the road descends in the Gallo 
Creek and continues along it up to the first divide. The 
granite is a hornblende granitite of coarse grain and white 
color, weathering into rounded blocks, and finally giving a 
sandy, barren soil. It is in composition and texture 
equivalent to the granite of the Sierra Nevada. The char- 
acter appears to remain very constant. 

Twelve miles from Ensenada, in the Gallo Canon, meta- 
morphic rocks are met with, extending for five miles, up to 
within two miles of the first divide. 

In passing thé contact, one gains the decided impression 
that the metamorphic overlies the granite; the former con- 
tinues up on the hills above the canon, while the bottom is 
yet in granite. 

This metamorphic series is at first glance not easy to 
recognize as such. Passing through the caiion rapidly one 
would be tempted to refer it to massive rocks. The first 
few miles run over chloritic and micaceous slates, mixed 
with other very indistinctly stratified metamorphic rocks. 
The chloritic schist runs N.W.-S.E. to N.-S. and stands 
nearly vertical. Farther on the stratification ceases 
entirely, and brown, irregular outcrops of dense to 
middle -grained dark-green dioritic and diabasic rocks 
prevail. Approaching the eastern edge of the area 
this habit becomes more apparent, and the rocks ad- 
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joining the granite are coarse- to middle-grained diaba- 
ses. Before reaching the first divide granite appears again, 
but the metamorphic is seen to continue, covering the 
granite for some little distance north of the road. How far 
this metamorphic belt reaches is not certain, but the pro- 
bability is that it continues for quite a long distance south- 
ward. No quartz veins are seen in this zone, nor have any 
placers been reported from this neighborhood. 

Granite forms the summit of the first range, and rises in 
naked cliffs a few hundred feet above the pass (2,500 feet) 
to the north and south of the road; it continues forming 
the divide, northward, at least till opposite Real del Cas- 
tillo. 

From the summit of the pass the view is extensive and 
beautiful. Six or seven hundred feet below lies the 
largest of the interior valleys, Valle de San Rafael, a basin- 
like depression abont fifteen miles long north to south, 
and ten miles from east to west. On all sides it is surrounded 
by mountains, mostly bare, light-colored granitic ranges; the 
highest range, forming the main divide between the Pacific 
and the Gulf, rises directly eastward, and its summit forms 
a gently undulating sky line far away. 

The irregular series of depressions to which the name of 
‘‘ the interior valleys” has been given, runs approximately 
north and south, and at a distance of about twenty or thirty 
miles from the coast. Northward it is represented by Valle 
de las Palmas and Guadaloupe; southward it continues in 
the valleys of Santa Clara, Santa Catarina, and Santa Cata- 
lina; all these are separated by more or less prominent trans- 
verse ranges, and are situated at somewhat differing eleva- 
tions, from 1,500 to 3,000 feet, but that they should be re- 
garded, all together, as a result of the same or similar geo- 
logical causes appears very probable. 

San Rafael Valley is topographically somewhat peculiar, 
as it is formed by two rivers, the San Carlos and the Guada- 
loupe, the former flowing through the southern, the latter 
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through the northern part of the valley, as a glance at the 
map (Plate IL) will show. The two basins are separated by 
a very low range of hills, dividing the valley in two sec- 
tions. Emerging from deep canons in the eastern range the 
rivers pursue a winding course through the valley to break 
through the western or coast range in equally deep and 
rocky gorges. To the east and west the valley is bordered 
by steep mountain barriers. An especially steep granite es- 
carpment runs along the western side from Real del Castillo 
southward. (See Plate II.) The road from Ensenada to the 
Real, which strikes the valley at its central east and west 
line, descends rapidly from the summit for the first few hun- 
dred feet over granite; the remaining two miles, till the 
level of the valley is reached, are occupied by dark, 
massive, more or less fine-grained dioritic rocks, which in 
all probability should be referred to the metamorphic series. 

As soon as we reach this last-mentioned terrane very nu- 
merous quartz veins, formerly absent or scarce, are noticed. 
When the valley is reached the road bends northward to- 
wards Real del Castillo, and runs over the quaternary accu- 
mulations of debris forming the surface of the valley. The 
low range of hills separating the northern from the southern 
part of the valley, consists partly of granite, partly of me- 
tamorphie slates. 

The little Mexican mining town of Real del Castillo lies 
on the Guadaloupe River at the point where it leaves the 
valley, and enters the rocky canons of the coast range. 
Some placer and even quartz gold-mining has been carried 
on here by the Mexicans for about twenty years. 


Fig. 1, Plate V, represents a profile across the northern 
end of the valley at the Real. It will be seen that immedi- 
ately below the steep granite escarpment to the west of the 
town metamorphic rocks begin, at first massive and dioritic, 
then decidedly slaty and composed mainly of chloritic 
schists, continuing for three miles eastward across the first 
low hills north of the valley. The strike is generally N.-S. 
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or N.N. W. and 8.8. E., and the dip very steep, somewhat 
to the east; in comparatively few places, however, can either 
be well observed. 


At the above-mentioned distance from Real there is a hot 
spring, with a temperature of about 100° F., containing very 
little mineral salt but strongly impregnated with sulphuret- 
ted hydrogen. Hastward the hills of the easterly range rise, 
and on their slope the metamorphic series is traversed by a 
great number of dikes of granite, porphyry or similar rocks. 
This produces a peculiar effect, as the white dikes are visi- 
ble from a long distance on the hillsides, running parallel 
or sometimes intersecting each other like the meshes in a 
network. A short distance beyond this, granite appears to 
begin again. The whole slate series is filled with quartz 
veins, some of which contain gold; the larger of these veins 
at Real run about east and west. The granite is usually 
barren of gold. It is not known how far northward this 
slate area of Real del Castillo extends, but it is probable 
that it is entirely surrounded by granite, as extensive gran- 
itic areas are seen in the mountains to the north. There are 
several of these isolated slate areas in the northern part of 
the peninsula and in San Diego County. So, for instance, 
about fifteen miles east of Real, at the mining camp of Sara- 
goza, according to statements of reliable informants at Real. 


However, one cannot fail to be impressed by the enor- 
mous extent of the granite and the small areas occupied by 
metamorphic rocks. It seems evident that the slates are of 
but little depth and everywhere are resting, as detached 
fragments, one might say swimming, on the granite. Of 
the age of the metamorphic series, as found in or near San 
Rafael valley, nothing more definite can be said than that 
they are precretaceous, or at least older than the unaltered 
and nearly undisturbed rocks of the Wallala Group. On 
account of the extensive metamorphism it is not probable 
that fossils will ever be found in them. I do not, however, 
consider it improbable that they may be of the same age 
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and equivalent to the metamorphic slates of the gold-belt of 
the slope of the Sierra Nevada. 


THE SECOND OROGRAPHIC BLOCK, OR THE SIERRA MADRE. 


The profile (Plate IIT, fig. 1) crosses the alluvial deposits 
and small slate and granite knolls of San Rafael valley and 
continues over the second orographic block, the Sierra 
Madre, as it is called. Bare and white granite hills rise 
rather abruptly from the covering débris at their bases and 
the road winds upwards for five miles at a rather steep 
erade. The granite, of which enormous areas are seen 
to the north and the south, is identical in structure and 
composition with that of the coast range—it is a horn- 
blende-granitite of ight color and easily disintegrating. 

Arrived at an elevation of 3,500 feet and five miles from 
the valley, one is surprised to find oneself on a gently as- 
cending plateau, somewhat rolling and with small knolls 
here and there, but on the whole remarkably level; the 
eastern sky-line is formed by the plateau; north and south 
it extends for miles and miles covered with dense brush 
and yucca trees. At nine miles from the valley and 4,000 
feet elevation, a small knoll about 100 feet high hes to the 
south of the road; it is entirely composed of brownish 
quartzite completely enclosed by the granite, a curious re- 
mainder probably of a formerly more extensive metamor- 
phic area. The plateau becomes still more level and for a 
distance of about fifteen miles up to the summit, ascends 
but 700 feet. Beginning at 4,000 feet and extending to the 
divide, a belt of scattered pines relieves the monotony of 
the landscape. Here and there are low ranges of hills or 
small isolated peaks with the yellowish-white granite weath- 
ering in rounded forms. Such a range, only a few hundred 
feet high above the plateau and interrupted by passes at the 
level of the latter, forms the peninsular divide at an ele- 
vation of about 5,000 feet. The road from Real del Castillo 
to Campo Nacional, a small mining camp near the summit, 


190 CALIFORNIA ACADEMY OF SCIENCES. 


descends a little, ten miles from San Rafael valley, into the 
wide depression in the plateau in which the San Carlos 
river flows, and follows this up to the summit, a distance of 
about nine miles. The river here runs but little lower than 
the general surface of the plateau, which necessitates very 
rapid fall in the lower part of the course near San Rafael 
valley. The upper part for nine miles from the summit has 
a very inconsiderable fall; the water-course runs through a 
series of swamps and little lakes, and heads in a somewhat 
larger lake. There are no signs of glacial action. Itis not 
possible to see just where the divide is, so level is the gen- 
eral surface of the country near the summit. For a few 
miles eastward this character is preserved and then signs 
of a more active erosion begin to appear. The pine forest 
of the plateau disappears, the water-courses are worn down 
into gorges and canons walled in by white, abrupt, granitic 
ridges; the country slopes rapidly. It is a wild landscape 
of bare granite hills. Finally, climbing one of the ridges, 
the spectator suddenly and unexpectedly finds a view ex- 
tended before him which in grandeur and sublimity is sur- 
passed by but few places on the continent. He stands at 
the edge of a gigantic escarpment, descending about 3,000 
feet in about five miles; naked granite cliffs, separated by 
steep ravines and afew canons more deeply cut into the 
rock form the face of this escarpment; at its base the Colo- 
rado Desert spreads out, a dazzling white plain at the end 
of which, fifty miles away, gleams the tide water of the 
Colorado River at the Gulf of California. Again, far be- 
yond this, may be seen the blue mountains of Arizona and 
Sonora. 

The Colorado River, above the debouchure, is cut off from 
view by a lower desert range, continuing N.N.W. and run- 
ning east of the great Salt Lake Magnata, a blue sheet of 
water on the white desert plain. 

The great escarpment, facing the desert, continues north- 
ward and southward; its general trend, however, is some- 
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what west of north. Far to the south it is seen capped 
with flat-topped tables. As far as can be seen the granite 
extends; it forms the whole descent except near the desert 
where a narrow belt of a reddish rock is seen, connecting 
southward with dark. basaltic tables covering the desert at 
the foot of the escarpment. Many little ridges and isolated, 
low volcanic hills dot the desert in a southeasterly direc- 
tion. if there is any metamorphic slate at all at the base 
of the range, it can be but a very narrow belt. The extent 
of the remarkable plateau forming the summit of the range, 
must be very great. To judge from statements of reliable 
persons this enormous granite mesa extends from near the 
boundary to a point fifty miles south of the profile near 
the old mission of Santa Catarina. At this place, Mr. R. 
Stevens, who has examined that country for a proposed 
railroad, informs me the gently sloping mesa, composed of 
eranite, reaches 5,000 feet at the summit, while the passes 
are eroded deeper, and are at an elevation of about 4,000 feet. 
An abrupt escarpment, equally steep as at the place crossed 
by the profile, leads down to the desert plain, here some- 
what higher, having at the base of the clitf an eleva- 
tion of 2,000 feet. South of Santa Catarina, a deep valley, 
‘‘Valle de la Trinidad,” has cut far into the mesa; south of 
this the topography and geology are but very little known. 
We would thus have a continuous predominantly granitic 
plateau bordering on the desert, twenty to forty miles broad 
and extending about 80 miles southward from the boundary. 
The descent is more or less gradual on the western side, 
while towards the east there is an exceedingly steep slope 
to the desert. On no map, as far as I am aware, has this 
remarkable topographic feature been properly or even 
approximately indicated. On the general map (Plate II) 
an attempt has been made to represent the great eastern es- 
carpment. The map is based on the larger map of the coast 
line of Baja-California, as surveyed by the ‘‘ Narragansett’ 
in 1873; the interior topography is derived from my own 
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observations and some data taken from a Mexican grant 
map of the ‘‘Rancho Santa Catarina.” It is more of a 
sketch than an accurate map, but it is at least approximately 
correct. 

The granite of the plateau is petrographically very uni- 
form. It is throughout a coarse-grained hornblende gran- 
itite, or a hornblende-biotite granite, with but small local 
variations. 

Before closing the description of the profile a few obser- 
vations must be recorded which throw an additional light 
on some geological problems connected with the plateau. 

Near the summit, about four miles east of the dividing 
range of hills, lies at an elevation of 4,750 feet, the little 
mining camp, Campo Nacional; it is directly on the line of 
the protile. It is situated in the pine forest of the level pla- 
teau,although in its immediate vicinity the canons and ravines 
of the eastern slope begin to cut into the granite. Stand- 
ing on a small elevation nothing but granite can be seen as 
far as the eye reaches, in ali directions. Within a radius 
of a few miles the gulches leading down to the desert have 
been worked and yielded a considerable quantity of gold. 
The latter is coarse and well worn, and the gulches are 
filled with well rounded smooth pebbles of white quartz, or 
a dark quartzite. 

This, in itself, is remarkable, as there certainly are no met- 
amorphic rocks anywhere in the vicinity. It was soon found 
that all these gulches led up toa small flat-topped hill about 
200 feet above the plateau, called the Black Hill. This hill 
is about one-half mile long, east and west, and one-eighth to 
one-quarter mile wide; it is made up of a well-packed mass 
of auriferous metamorphic gravel in very smooth boulders, 
often six inches in diameter. Its depth is uncertain; I 
was told that once a shaft had been sunk 18 feet without find- 
ing bedrock, and I should think the mass would be about 50 
feet thick. The mining has been entirely confined to the 
ravines leading down from the hill. 
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That this patch of auriferous gravel has been formed by 
an ancient river of considerable importance is certain, but 
the most interesting questions are, whence did it come and 
to where did it flow, and where are the metamorphic rocks 
that furnished the material for the boulders? I saw no 
granite pebbles; if there are any they are very few or have 
been destroyed by weathering. It will be observed that the 
eranite disintegrates very easily, and that the present rivers 
running through San Rafael valley carry mostly sand and 
but little pebbles. It was not possible to determine the 
direction of the fall as the bed rock is not exposed, but it 
is probable that the general course of the river was east 
and west. If so, where did it head if flowing west, or 
where did it go to if flowing east? The great escarpment 
of the range is but few miles distant. I was informed that 
at Camp Juarez, about 20 miles north of Campo Nacional, 
there are similar deposits; the gold from the two places is 
certainly identical. I was also told that still further north, 
but further down the west slope there is a similar hill near 
Vallecitos. Finally Mr. R. Stevens informs me that the 
plateau near Santa Catarina is capped with a reddish 
‘‘cement,” which may be a volcanic formation or a gravel 
deposit. Nothing definite can be said of the age of these 
auriferous gravels except that they certainly date from a 
time when the drainage and the whole topography of the 
peninsula were very different from what they are now. They 
may be tertiary and equivalent to the auriferous gravels of 
the Sierra Nevada. At any rate, they show conclusively 
that the present plateau is part of a very old continental 
area. 

Of the desert and the desert ranges near the Colorado 
river I have but little to say as I did not visit them. I 
have sketched in the great Salt Lake and the ranges beyond, 
from the view obtained from the great escarpment. 


These mountains of the desert are about 2,000 feet high, 
and apparently predominantly composed of granite on 


194 CALIFORNIA ACADEMY OF SCIENCES. 


which in places black, evidently recent, volcanic rocks rest. 
The range bordering the Salt Lake is probably entirely 
volcanic. 

The desert between the foot of the escarpment and the 
range just mentioned above, is 20 miles wide and slopes 
gently from both sides to a maximum depression in the 
middle. The elevation of this desert at the foot of the 
Sierra is probably about 1,000 feet, and the center lies pre- 
sumably considerably below the level of the sea. The 
same depression connects northward with the New River 
Basin, and at its northern end Prof. Blake in the Pacific Rail- 
road Reports estimates it to be 500 feet below the surface of 
the sea. Southward it connects with the delta of the Col- 
orado River bya gap in the desert range, a little south of 
east from Campo Nacional. Near that point it must, of 
course, be higher, or the river would flood the desert. 
South of this gap the desert ranges continue, and the ayver- 
age elevation of the desert itself increases. 


CONCLUSIONS. 


Prof. Blake’s section from San Diego to the desert, re- 
ferred to above (see ante p. 177), presents certain similarities 
and certain differences when compared with the one de- 
scribed in these notes. Both sections have a gentle west 
and a steep east slope, although this peculiarity is much 
more accentuated in the southern profile. 

In both, the principal mass is composed of an enormous 
eranitic plateau with minor areas of highly metamorphosed 
and compressed slates. Im the former these are main- 
ly confined to the eastern, while in the latter they are 
intercalated in the western slope. The large masses of 
mesozoic eruptives at the Pacific Coast are not represented 
in the northern section. The granite composing the main 
area appears everywhere to be identical—a white horn- 
blende granitite similar to that of the Sierra Nevada of Cal- , 
ifornia. 
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Younger eruptives are absent in the northern section un- 
til the Colorado River is nearly reached, while near the 
southern section they occupy considerable areas at the foot 
of the great escarpment. 

It is most probable that the present metamorphic areas 
are but small remnants compared with those that once coy- 
ered the granite; the exposures along the section, such as 
for instance the small quartzite knoll on the plateau, or the 
metamorphic gravel at Campo Nacional, go far to prove 
that the slates everywhere rest as shallow crusts on the 
granite. 

Considering the structural relations one cannot but be- 
lieve that the great eastern escarpment is formed by an 
enormous fault, along which a throw of several thousand 
feet has taken place, and the fresh character of the fracture 
goes to prove that the dislocation is comparatively recent. 

The occurrence of auriferous river gravel, indicating 
that a stream of no small dimensions once flowed near the 
very summit of the range, speaks very strongly for the ex- 
istence of such a fault; indeed it almost proves it. A part 
of the course of this old channel must evidently have been 
cut off by the fault. 


Regarding the San Rafael valley, it should be noticed 
that it is bordered both east and west by a rather steep 
escarpment, and that a line carried from the summit of the 
first range up to the beginning of the plateau of the Sierra 
Madre, would give a nearly unbroken slope for the whole 
peninsular range. It would, therefore, seem very plausible 
to consider the valley as a sunken area between two north 
and south faults (Graben Suess). The fact that in the sec- 
tion, metamorphic rocks are found near the summit of the 
first range, and then again at the level of the valley at the 
foot of the steep descent, speaks strongly in favor of this 
suggestion. At last, considering the structure of the whole 
range, one cannot fail to be impressed with its great dif- 
ference from the Coast Ranges of California and its 
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ereat general similarity with the Sierra Nevada. There is 
the same gentle western and steep eastern slope—there is 
the same mainly granitic mass with smaller areas of aurifer- 
ous metamorphic slate; there are finally the auriferous 
gravels and the recent volcanic outbursts at the eastern foot. 
When, going one step further, we consider that the eastern 
fault of the Peninsular Sierra, lies nearly in the direct S.S. 
E. continuation of the eastern fault of the Sierra Nevada, 
the intimate connection of the two ranges becomes still 
more apparent. 
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DESCRIPTION OF A NEW SUBSPECIES OF SONG SPARROW 
FROM LOWER CALIFORNIA, MEXICO, 


BY WALTER E. BRYANT. 


Melospiza fasciata rivularis subsp. nov. 


Brown’s Sone SPAarrow.* 


Subsp. char. —Similar to Melospiza fasciata fallax, but 
darker and averaging larger, with longer and less robust 


bill. 


Adult in somewhat worn breeding plumage. (Type No. 
3,024, collection of Walter E. Bryant from Comondu, Lower 
California, March 11th, 1888.) Above, dark burnt umber 
more pronounced on crown and postocular stripes. Medi- 
an line of crown and sides of neck, dark ashy gray. Super- 
ciliary stripe, ashy, lighter anteriorly. Edging of dorsal 
feathers, sides and flanks, grayish brown; dorsal feathers 
narrowly black centrally. Upper surface of tail, dark um- 
ber, the central ones darker along the shaft. Tertiaries, 
darker than tail (above) with ashy edgings. Greater wing 
coverts reddish brown on outer half; the inner half dark as 
tertiaries; some of the coverts show a blackish subterminal 
mark along the shaft. Under parts, grayish white. Breast, 
sides and crissum, heavily streaked with reddish umber. 
Wing, 71 mm.; tail feathers, 75 mm.; bill from nostril, 10 
mm.; tarsus, 22 mm.; middle toe, 18.5 mm. 


Adult? in somewhat worn breeding plumage. (Type No. 
3,041, collection of W. E. B. from Comondu, March 
12th, 1888.) Not readily distinguished from male in color- 
ation, but averaging smaller in size. Wing, 64.5 mm.; tail 


* Dedicated to Mr. Herbert Brown of Tucson, Arizona. 
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feathers, 68 mm.; bill from nostril, 10 mm.; tarsus, 21 mm.; 
middle toe, 17 mm. 

In former lists of Lower Californian birds no mention is 
made of finding any variety of song sparrow on the peninsu- 
la. Therefore, when I first found these birds, tolerably 
common along the water-course of Comondu canon, more 
than a passing interest was taken in them, and a series 
of thirteen specimens was collected. These were found to 
be uniformly different from a pair of I. f. fallax, which I 
had received some time previously from Mr. Herbert Brown, 
and to him I sent a typical example of the Lower Califor- 
nian bird for comparison with additional specimens of 
fallax. He found it to vary from anything which he had, 
and kindly sent mea series of fifteen song sparrows, col- 
lected at Tucson, Arizona. Ten of these are unmistakably 
fallax; the others are referable to iontana, although prob- 
ably not typical of that form, no specimen of which is at 
hand. 


Melospiza fasciata rivularis seems to be intermediate be- 
tween montana and fallax, approaching more closely the 
latter in coloration. The differential characters of these 
two extremes, as given by Mr. Henshaw,* are as follows: 

Melospiza fasciata montana. — Above, umber brown, with 
margins of feathers gray, giving a strong grayish aspect to 
the plumage; back streaked with blackish brown. 


M. fasciata fallaz.—Above, chiefly bright reddish brown; 
back streaked with a darker shade of the same; streaks be- 
low, reddish, not black; size, smaller. 

The Lower Californian sparrows are not in as fresh plu- 
mage as I could wish, but the differences are sufficiently 
defined to be noticed ata glance. Whether the modified 
shape and greater average length of bill will prove constant 
in a larger series of this new form remains to be determined. 

Nothing peculiar in the habits or song of this bird was 


*Auk, I, 224. July, 1884. 
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noticed that differed from other west coast song sparrows. 
They were not found at any locality except Comondu, which 
is well watered and admirably suited to their needs. 

Asearly as the 12th of March, the females had commenced 
to set, but no nests were found. 

A table of the measurements taken is here appended. 
But little dependence can be placed upon the tail measure- 
ments of either form, nearly all being in somewhat worn 
condition at the tips. 


DIMENSIONS OF MELOSPIZA FASCIATA RIVULARIS, FROM COMONDU, 
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DIMENSIONS OF MELOSPIZA FASCIATA FALLAX, FROM TUCSON. 
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HERBERT BRowN, Collector. 
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FLORA OF THE SANTA BARBARA ISLANDS. 


BY T. 8. BRANDEGEE. 


I. ADDITIONS TO THE FLORA OF SANTA CRUZ ISLAND. 


The following list contains the names of plants of Santa 
Cruz not specifically mentioned in Prof. E. L. Greene’s 
Catalogue of the Flowering Plants and Ferns of the Island 
of Santa Cruz, published in Bulletin No. IT of the Proceed- 
ings of the California Academy. A few species of Prof. E. 
L. Greene’s Catalogue having been collected late in the 
season could not be determined specifically and are un- 
doubtedly in the present list. The collection upon which 
this list is based, was made between the twenty-sixth of 
March and the first of May, at a time when the evanescent 
annuals and early flowering perennials were in full bloom. 
Most of the shrubs of the list are not common .on the 
island, and many of them were seen in but one locality or 
ina single canon. The Quercus lobata was small, so that 
Populus Fremonti is the only tree to be added to the flora, 
and only a half dozen specimens of it are growing ina 
southwest canon. Continued search will add many species 
to the flora of this island, and not until every cafon has 
been thoroughly explored, can a complete list of its plants 
be given. I amvery much indebted to Mr. Justinian Caire 
for permission to visit the island, and for hospitality while 
making the collection. 


BERBERIS PINNATA, Lagasca. 
DeELpHINniuM Parryl!. Gray, Bot. Gazette, XII, 50. 
ERYSIMUM ASPERUM, DC. Not common. 


BRASSICA CAMPESTRIS, L. 
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ARABIS ARCUATA, Gray. 
ARABIS PERFOLIATA, Lam. 


SILENE CONOIDEA, L. 


Determined by Dr, Sereno Watson, who says it has been 
found in the southern part of the State. It grows in the 
Santa Inez mountains, and is also found near Point Sur, 
below Monterey. Probably introduced from Europe, al- 
though it seems to inhabit the mountains, and not to be 
found about fields and dwellings. 


ARENARIA Dovauasti, Torr. & Gray. 
CALANDRINIA BREWERI, Watson. 
CALANDRINIA MARITIMA, Nutt. 
SIDALCEA MALVZFLORA, Gray. 


MALVASTRUM EXILE, Gray. 
Decumbent, or in exposed situations, smaller and erect. 


ERODIUM MACROPHYLLUM, Hook. & Arn. 
GERANIUM CAROLINIANUM, L. 
OxaLis WRIGHTH, Gray. 


This species czspitose from a stout woody caudex, is 
common about Santa Barbara and along the Coast Range 
as far north as to San Francisco. The branches often root 
at the nodes, especially in damp locations and more north- 
ern habitats. 


ASTRAGALUS NIGRESCENS, Nutt. 
HOSACKIA GRANDIFLORA, Benth. 
Lupinus concinnus, Agardh. 


PICKERINGIA MONTANA, Nutt. 
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SPIRHA DISCOLOR, Pursh. 

ALCHEMILLA ARVENSIS, Scopoli. 

SAXIFRAGA REFLEXA, Hook. 

TELLIMA CYMBALARIA, Gray. 

RIBES SANGUINEUM, Pursh., var. MALVACEUM, Gray. 
Ripes Menztiesi1, Pursh. | 
GODETIA QUADRIVULNERA, Spach. 
PEUCEDANUM CARUIFOLIUM, Torr. & Gray. 
Gauium Nutrauuu, Gray. 

STYLOCLINE GNAPHALIOIDES, Nutt. 

MaDIA DISSITIFLORA, Torr. & Gray. 

B@RIA GRACILIS, Gray. 

MATRICARIA DISCOIDEA, DC. 

SENECIO VULGARIS, L. 

MiorosEriIs LInDLEYI, Gray. 

MICROSERIS ELEGANS, Greene. 


MICROSERIS ANOMALA, Watson, Proc. Am. Acad., X XII, 475. 


MALACOTHRIX COULTERI, Gray. 


The flowers are light yellow. With it a plant having the 
same stout habit, large heads and general appearance, but 
with narrower involucral bracts, pappus wholly deciduous 
and receptacle naked, which seems to be a form of I. inde- 
cora and squalida, Greene. 


Ma LacoTHriIx CLEVELANDI, Gray. 


SPECULARIA BIFLORA, Gray. 
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Gia Nevinu, Gray. 

GILIA ANDROSACEA, Steud. 

GILIA DIANTHOIDES, Endl. 
NEMOPHILA AURITA, Lindl. 
NEMOPHILA PARVIFLORA, Doug] 
PHACELIA VISCIDA, Torr. 
PHACELIA DISTANS, Gray. 
PLAGIOBOTHRYS CANESCENS, Benth. 
CONVOLVULUS PENTAPETALOIDES, L. 
MIMULUS LATIFOLIUS, Gray. 
MIMULUS LUTEUS, L. 

CASTILLEIA PARVIFLORA, Bong. 
APHYLLON FASCICULATUM, Gray. 
AUDIBERTIA NIVEA, Benth. 
AUDIBERTIA STACHYOIDES, Benth. 
ScUTELLARIA TUBEROSA, Benth. 
SALICORNIA AMBIGUA, Michx. 
Poputus FREMoNTI. var. WISLIZENI, Watson. 
QuERCUS LOBATA, Née. 


ALLIUM HYALINUM, Curran. 
Common throughout the island. 


ALLIUM LACUNOSUM, Watson. 


These two specius of Alliwm were determined by Dr. Sere- 
no Watson. 
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CaLocHorTus ALBus, Dougl. 
CALOCHORTUS VENUSTUS, Benth. 


Bropi#A MINOR, Watson. 
LuzuLa comosa, Meyer. 
CAREX GLOBOSA, Boot. 
PHALARIS INTERMEDIA, Bose. 
TRISETUM BARBATUM, Steud. 


KG@LERIA CRISTATA, Pers. 


STIPA SETIGERA, Pres]. 

STIPA EMINENS, Cav. 

STIPA VIRIDULA, Trin. 

FESTUCA TENELLA, Willd. 
FESTUCA MICROSTACHYA, Nutt. 
Bromus Hooxertanvs, Thurb. 
Bromus ciuiatus, L. 

Poa annua, L. 

Poa Howe, V. & S. 
Determined by Dr. Geo. Vasey. 
EquiseTuM TELMATEIA, Ehrh. 
GYMNOGRAMME TRIANGULARIS, Kaulf. 
CHEILANTHES MYRIOPHYLLA, Desy. 
ADIANTUM EMARGINATUM, Hook. 


SELAGINELLA RUPESTRIS, Spring. 
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II. FLORA OF SANTA ROSA ISLAND. 


The collection of Santa Rosa plants herein enumerated 
was made during the first ten days of June. The early 
vegetation had already disappeared and the Island had as- 
sumed the dry appearance common to western California 
after the spring rains have passed. Only the eastern and 
northern parts were visited, and doubtless an examination 
of the whole island earlier in the season will add a large 
number of species to its flora. 


To the owner of the island — Wr. Alexander P. More, a 
member of this Academy—for opportunity to make the col- 
lection and for facilities given, I am very greatly obliged. 


CLEMATIS LIGUSTICIFOLIA, Nutt. 


On Santa Cruz Island the flowers of some plants are per- 
fect, and the vines become three inches in diameter. 


RaANuNcuLUS CALIFoRNICUS, Benth. 


DeELPHINUM Parryl, Gray. 


EscHSCHOLTZIA CALIFORNICA, Cham. ==L. glauca, Greene. 


Eschscholtzias are very abundant on both Santa Rosa 
and Santa Cruz Islands, and the plants not only differ in 
habit, color of foliage and of flowers, but the same plant 
sometimes undergoes an almost specific change in general 
appearance. ‘Tall, large plants on Santa Cruz Island, hay- 
ing very glaucous foliage and graceful habit, by the end of 
April had become stiff and branching, had assumed a red- 
dish brown color throughout, and the flowers had changed 
from light yellow to deep orange. The color of the plants 
seems to depend somewhat upon the moisture of the soil, 
as is shown by a gradation from the glaucous ones near the 
bottom of cafions to the red-brown ones of the dry sides. 
On the loose soil of steep slopes the same plant seems to 
persist as an annual and become ZL. peninsularis, Greene. 
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Some of the seaward slopes of Santa Rosa Island abound 
with Eschscholtzias varying in color from red-brown to ex- 
tremely glaucous. The flowers are of all shades of color 
between light yellow and deep orange, and vary much in 
s1ze. 


DENDROMECON RIGIDUM, Benth. =D. Harfordii, Kellogg, 
and D. flexile, Greene. 


This shrub on Santa Rosa varies from forms having oval 
leaves with smooth margins to those having lanceolate leaves 
with rough margins. Sheltered from the wind it becomes 
D. flecile, Greene, but when exposed the leaves are smaller, 
narrower and rougher. 


PLATYSTEMON CALIFORNICUS, Benth. 


CHEIRANTHUS ASPER, Cham. & Schlecht. 


Seeds slightly winged. A form in situations sheltered 
from the wind resembles Erysimwm asperum in habit. 


ERYSIMUM INSULARE, Greene. 


SISYMBRIUM REFLEXUM, Nutt. 
LEPIDIUM LASIOPHYLLUM, Nutt. 
CAPSELLA DiIvaRIcATA, Walp. 
ISOMERIS ARBOREA, Nutt. 

VIOLA PEDUNCULATA, Torr. & Gray. 


HELIANTHEMUM SCOPARIUM, Nutt. 
Prostrate-spreading when growing in situations exposed 
to the wind. 


FRANKENIA GRANDIFLORA, Cham, & Schlecht. 


SILENE LACINIATA, Cav. =WS. simulans, Greene. 


Very common on both Santa Cruz and Santa Rosa Islands. 
Plants vary from a few inches to four feet in height. 
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SILENE GALLIca, L. 

SAGINA OCCIDENTALIS, Watson. 

STELLARIA MEDIA, Smith. 

LEPIGONUM MACROTHECUM, Fisch. & Meyer. 
PENTACHNA RAMOSISSIMA, Hook. 


CLAYTONIA PERFOLIATA, Donn. 


A form of this species having linear leaves is not uncom- 
mon on Santa Cruz Island. One specimen collected has 
the flowers glomerate on the disk and several linear radical 
leaves with one broadly deltoid. 


SIDALCEA MALVEFLORA, Gray. 
MALVA BOREALIS, Wallm. 


Eropium cicuTarium, L’Her. 
CEANOTHUS CRASSIFOLIUS, Torr. 


CEANOTHUS ARBOREUS, Greene. 


Smaller than on Santa Cruz Island, and hardly more than 
a bush in appearance. Leaves nearly entire and smooth. 
An interesting form indicating its mainland representative. 


Ruus pDIversILoBA, Torr. & Gray. 
RUS INTEGRIFOLIA, Benth. & Hook. 


HOSACKIA STRIGOSA, Nutt. 


HOSsACKIA MARITIMA, Nutt. 


Hosackia GLABRA, Torr. =Syrmatiwm dendroideum, 
Greene. 


Some of its forms are exactly the mainland plants. 


Victa AmeERIcANA, Mihl. 
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Lupinus CHAmIssonis, Esch. 


Lupinus micRANTHUs, Dougl. = L. umbellatus, Greene. 

The plants are slightly more spicate than those of Santa 
Cruz Island, and the mainland plants are not ditferent from 
those of both Islands. 


TRIFOLIUM TRIDENTATUM, Lindl. 


ASTRAGALUS LEUCOPsIS, Torr. & Gray. 


ASTRAGALUS MIGUELENSIS, Greene. 


Very abundant in some localities. It is probably a vari- 
ety of A. lewcopsis. 


MELILOTUS PARVIFLORA, Desf. 


Prunus micironius, Walp., var. OCCIDENTALIS (Lyon). 
=P. occidentalis, Lyon. 

On Santa Rosa Island it is confined to the bottom of the 
cafions, and is much larger and more tree-like than on Santa 
Cruz Island On Santa Cruz it sends up several trunks 
from one root and resembles a big bush, but on Santa Rosa 
a single trunk ascends sometimes fifteen feet before it be- 
gins to branch. The leaves are generally more or less sin- 
uate-dentate and sometimes entire. In the Santa Inez 
Mountains, near Santa Barbara, the leaves sometimes have 
entire margins and it becomes six inches in diameter and 
attains a height of fifteen feet. A large specimen near San 
Francisco has a diameter of more than two feet. 


Rusus URSINUS, Cham. & Schlecht. 


ADENOSTOMA FASCICULATUM, Hook. & Arn. 
Spreading-prostrate in situations exposed to the wind. 


Rosa Catirornica, Cham. & Schlecht. 


HETEROMELES ARBUTIFOLIA, Roemer. 
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LYONOTHAMNUS ASPLENIFOLIUS, Greene. 


Not common. The trees are small and often distorted by 
the wind. This species always forms small groves of a hun- 
dred more or less trees. It sends up several trunks from 
one crown, and the whole grove probably is connected un- 
derground by its roots. 


HEUCHERA PILOSISSIMA, Fisch. & Meyer. = H. maxima, 
Greene. 


Not uncommon throughout Santa Cruz Island and very 
abundant in the cafons of Santa Rosa. When growing 
amongst bushes on Santa Cruz the flowering stems reach a 
height of five feet. On sun-exposed rocks it is often not 
more than six inches high. 


TILLHA MINIMA, Miers. 
COTYLEDON LANCEOLATA, Watson. 


(ENOTHERA BISTORTA, Nutt. 


(ENOTHERA DENTATA, Cav. 


CENOTHERA CHEIRANTHIFOLIA, Horn. 
Many forms, one of which is /. nitida, Greene. 


ZAUSCHNERIA CALIFORNICA, Presl. 
GODETIA QUADRIVULNERA, Spach. 
CLARKIA ELEGANS, Dougl. 
MENTZELIA MIORANTHA, Torr. & Gray. 


ECHINOCYSTIS FABACEA, Naudin. 


The plants of both Santa Cruz and Santa Rosa Islands 
seem to be this species rather than HL. mucrocarpa. They 
mature either four or eight large seeds. 


OpunTIA ENGELMANNI, Salm., var. (?) LITTORALIS, Engelm. 
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MESEMBRIANTHEMUM CRYSTALLINUM, L. 
Very abundant. 


Daucus pusinLus, Mx. 
PEUCEDANUM CaRUIFOLIUM, Torr. & Gray. 
SampBucus GLAuca, Nutt. 


SYMPHORICARPOS MOLLIS, Nutt. 
LonIcERA HISPIDULA, Dougl., var. VACILLANS, Gray. 
GaLium APARINE, L. 


GaLium NUTTALLI, Gray. —G. Miguelense, Greene. 


Climbing high amongst bushes, or less luxuriant on rocky 
hillsides, or depressed prostrate when exposed to the wind, 
and then it becomes G. Miguelense. Berry shining white. 


GALIUM ANGUSTIFOLIUM, Nutt. 


GRINDELIA GLUTINOSA, Dunal. = G. latifolia, Kellogg. 


Referred to this species by Dr. Gray. Small specimens 
are the same as some from the mainland. The involucre is 
more or less squarrose and the akenes are auriculate - bor- 
dered. Pappus awns 2—3, and sparingly ciliolate-scabrous. 
Very balsamic-viscid during anthesis. 


BIGELOVIA VENETA, Gray. 


SotmpaGo CaLiForNica, Nutt. 
CORETHROGYNE FILAGINIFOLIA, Nutt. 


DIPLOSTEPHIUM CANUM, Gray. = Hazardia cana, serrata 
and detonsa, Greene. 


Leaves vary in outline from sharply serrate and crenate 
to almost entire. 


ERIGERON FOLIOsuS, Nutt. 


ERIGERON GLAvuCUS, Ker. 
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ERIGERON SANCTARUM, Watson, n. sp. in litt. 
Santa Inez Mountains, near Santa Barbara and Santa 
Rosa Island. 


AsTER FOLIACEUS, Lindl. 


BAcCCHARIS PILULARIS, DC. 


BaccHaris Dovenasi, DC. 

STYLOCLINE GNAPHALIOIDES, Nutt. 
Fiiuaco CaLirornica, Nutt. 
GNAPHALIUM PURPUREUM, L. 
GNAPHALIUM DECURRENS, Ives, var. CaLIFORNICUM, Gray. 
GNAPHALIUM SPRENGELIL, Hook. & Arn. 
LEPTOSYNE GIGANTEA, Kellogg. 

Mania sativa, Molina. 

Hemizonia Fascicutata, Torr. & Gray. 
HEMIZONIA PANICULATA, Gray. 

LAYIA PLATYGLOSSA, Gray. 

VENEGASIA CARPESIOIDES, DC. 

B#RIA GRACILIS, Gray. 


Bamria PaLMERI, var. CLEMENTINA, Gray. 


The specimens from Santa Rosa Island are more fleshy- 
thickened and the bracts more strongly carinate than those 
from Santa Cruz. Pappus of the disk flowers generally of 
four, sometimes of as many as seven pale; of the ray flow- 
ers mostly two, often one and sometimes none, similar to 
the pappus of B. gracilis from the Islands and Santa Bar- 


bara. 
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ERIOPHYLLUM STHCHADIFOLIUM, Lag. 
CHENACTIS TENUIFOLIA, Nutt. 
AMBLYOPAPPUS PUSILLUS, Hook. & Arn. 


ANTHEMIS Cortu.La, L. 
AcHILLEA MiLLEFouium, L. 


ARTEMISIA CALIFORNICA, Less. 
Artemisia Lupovictana, Nutt. 


CNICUS OCCIDENTALIS, Gray. = C. lilacinus, Greene. 


This species on Santa Cruz Island has the involucral 
bracts strongly incurved; on Santa Rosa, either straight or 
strongly incurved; in the Santa Inez Mountains, sometimes 
strongly incurved, commonly slightly incurved and often 
straight. The Santa Rosa Island plants having strongly in- 
curved bracts to the first large flowers, often have straight 
ones to the smaller heads that are produced later in the 
season. 


CENTAUREA MELITENSIS, L. 
PEREZIA MICROCEPHALA, Gray. 


STEPHANOMERIA VIRGATA, Benth. 


Annual, from six inches high upward; leaves more or 
less resinous dotted; pappus white, fragile and easily sep- 
arating from the akene; including S. tomentosa, Greene, 
and probably S. elata, Nutt. 


STEPHANOMERIA EXIGUA, Nutt. 

Annual, pappus bristles more persistent, more or less 
dilated at base and united into phalanges, and often with 
sete intermixed. 

MICROSERIS LINEARIFOLIA, Torr. & Gray. 

Plants which would be referred to I. macrocheta, Gray, 
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were collected and are evidently a form of MM. linearifvlia. 
Robust plants with strong fruiting heads of M. linearifolia 
sometimes send up from near the base scapes bearing heads 
with the pappus of M. macrocheta. The fruit of the J. ma- 
crochceeta form seems always to be undeveloped. 


Mrcroseris LINDLEYI, Gray. 
MaLacoTHRiIx INCANA, Torr. & Gray. 


MALACOTHRIX SAXATILIS, Torr. & Gray. 


HIeRACIUM ARGUTUM, Nutt. 


TROXIMON GRANDIFLORUM, Gray. 

SoNCHUS OLERACEUS, L. 

SoONCHUS ASPER, Fuchs. 

ARCTOSTAPHYLOS TOMENTOSA, Dougl. 

ARCTOSTAPHYLOS PUNGENS, HBK. =A. insulavis, Greene. 
ARCTOSTAPHYLOS DIVERSIFOLIA, Parry. 

DoDECATHEON HENDERSONI, Gray. 

Erytar®a Dovueuasil, Gray. 

GILIA ATRACTYLOIDES, Steud. 

GILIA ANDROSACEA, Steud. 


Git1a NEVINI, Gray. 
ELLISIA CHRSANTHEMIFOLIA, Benth. 


PHACELIA DISTANS, Benth. = PP. scabrella, Greene. 


Calyx lobes rarely incised. Leaves not as finely and 
compoundly dissected as they are in the common forms. 


PHACELIA VIScIDA, Torr. 


PHACELIA RAMOSISSIMA, Dougl. 


or 
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KRYNITZKIA LEIOCARPA, Fisch. & Meyer. 
AMSINCKIA INTERMEDIA, Fisch. & Meyer. 
CONVOLVULUS MACROSTEGIUS, Greene. 
DICHONDRA ARGENTEA, Willd. (?) 

Soranum NieruM, L., var. Douauastt, Gray. 
SoLtanumM XANTI, var. WALLACEI, Gray. 
LINARIA CANADENSIS, Dum. 

ANTIRRHINUM NUTTALLIANUM, Benth. 
CoLLINsIA BICOLOR, Benth. 

PENTSTEMON CORDIFOLIUS, Benth. 


MimuLus aLurinosus, Wendl. = MM. puniceus, Steud., 
Diplacus arachnoidens and parviflorus, Greene. 

Abundant on both Santa Cruz and Santa Rosa Islands: 
very variable, with all the forms and colors running into 
each other. 


MimuLus Lurteus, L. 


MIMULUS NASUTUS, Greene. 


CASTILLEIA PARVIFLORA, Bong. 


CASTILLEIA HOLOLEUCA, Greene. 

Answers to the description of C. foliolosa, Hook. & Arn., 
in the Synoptical Flora, but differs from the Santa Inez 
forms in the character of its pubescence. Its calyx is near- 
ly equally cleft and the bracts are usually red. 

ORTHOCARPUS PURPURASCENS, Benth. 

APHYLLON TUBEROSUM, Gray. 

SPHACELE CALYCINA, Benth. = S. /ragrans, Greene. 

SALVIA COLUMBARIZ, Benth. 
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AUDIBERTIA STACHYOIDES, Benth. var. REVOLUTA. 
Margins of the leaves revolute, giving to the bush a pe- 
culiar appearance. 


Sracuys BULLATA, Benth. = 8S. acuminata, Greene. 
PLANTAGO ParTaGonica, Jacq. 


ERIOGONUM NuDUM, Dougl. = LH. grande and rubescens, 
Greene. 

The rose-colored variety is the form of Santa Rosa Isl- 
and, and differs only in color from my Santa Cruz specimens, 
and both agree with mainland forms. 


ERIOGONUM ARBORESCENS, Greene. 

RuUMEX SALICIFOLIUS, Weinm. 

PoOLYGONUM AVICULARE, L. 

CHORIZANTHE STATICOIDES, Benth. 
PTEROSTEGIA DRYMARIOIDES, Wisch. & Meyer. 
ABRONIA UMBELLATA, Lam. 

CHENOPODIUM AMBROSIOIDES, L. 
CHENOPODIUM ALBUM, L. 

ATRIPLEX CALIFORNICA, Moquin 


SumpA TORREYANA, Watson. 
SALICORNIA AMBIGUA, Michx. 


PARIETARIA DEBILIS, Forst. 


SaLIx LHVIGATA, Bebb. 
PopuLus TRICHOCARPA, ‘Torr. 
QuERCUS DuMOSA, Nutt. 


QueERcus LoBaTA, Née. 
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QUERCUS TOMENTELLA, Engelm. 
Common in cafions on the east and north sides. Larger 
than on Santa Cruz Island. 


QUERCUS AGRIFOLIA, Liebm. 
PINUS INSIGNIS, Dougl., var. BINATA, Engelm. 


Pinus Torreyana, Parry. 

The Forestry Report of the Tenth Census gives a station 
near San Diego as the only certain habitat of this pine and 
adds that it is doubtfully reported from Lower California 
and one of the islands off Santa Barbara. About one hun- 
dred trees are growing on the bluffs of the eastern shore. 


HABENARIA ELEGANS, Bolander. 
SISYRINCHIUM BELLUM, Watson. 


ALLIUM LACUNOSUM, Watson. 


BLOOMERIA AUREA, Kellogg. 


Bropima CAPiITaTa, Benth. = B. insularis, Greene. 

Plants no different from the island forms and equally as 
tall and broad leaved flourish in favorable situations of 
the Santa Inez Mountains. 


Lintum Humepouptitit, Roezl. & Leicht. 
CaLocHortus ALBUS, Doug]. 
ZYGADENUS Fremont, Torr. 
PuHynbLospapix Torreyi, Watson. 
Luzuia comosa, Meyer. 

JUNCUS BUFONIUS, L. 

JUNCUS PATENS, Meyer. 

Juncus Batricus, Dethard. 


ScIRPUS PUNGENS, Vahl. 
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Carex Dovauast, Boott. 


Porypocgon MonspPe.iensis, Desf. 
STIPA SETIGERA, Pres]. 
AGROSTIS VERTICILLATA, Vill. 


AGRosTIs SCOULERI, Trin. 
Determined by Dr. George Vasey. 


K@LERIA CRISTATA, Pers. 
DisTIcHiis spicata, L. 

Bromus Hooxerianvs, Thurb. 
ELYMUS CONDENSATUS, Presl. 
AGROPYRUM REPENS, Beauv. 
HorpEvuM muRINvUM, L. 

Festuca microstacuys, Nutt. 
Frsruca Myurus, L. 
Potypopium CaLirornicum, Kaulf. 
PELLHA ANDROMEDEFOLIA, Fée. 
CHEILANTHES MYRIOPHYLLA, Desv. 


GYMNOGRAMME TRIANGULARIS, Kaulf. 
PrERIS AQUILINA, L. 
ADIANTUM EMARGINATUM, Hook. 


ASPIDIUM RIGIDUM, Swartz. 


II. COMPARISONS BETWEEN THE FLORAS OF SANTA CRUZ AND 
SANTA ROSA ISLANDS AND THE SANTA INEZ MOUNTAINS. 


Prof, E. L. Greene in his ‘‘ Studies in the Botany of Cali- 
fornia and parts Adjacent,” published by the California 
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Academy of Sciences, Vol. 2, No. 7, brought to notice the 
occurrence on the island of Santa Cruz of several trees, 
either peculiar to the CaJifornian insular flora or endemic 
upon the island itself, and to add representatives of these 
trees to the Jesup Wood Collection of New York, Prof. 
C. S. Sargent asked me to go to the island and endeavor to 
obtain them. 

This opportunity to study the insular flora was gladly em- 
braced, and six weeks were spent in making a botanical col- 
lection from all parts of the island; then to add to my knowl- 
edge obtained from Santa Cruz and to enjoy the pleasure of 
exploring an island almost wholly unknown botanically, a 
visit was made to the adjoining island of Santa Rosa. At 
different times, collections of plants with especial reference 
to the insular floras were made in the Santa Inez Mountains 
representing the vegetation of the ocean slope of this coast 
range within a dozen miles or more of Santa Barbara. 


The general trend of the mainland coast from Santa Bar- 
bara to Point Conception is westerly, and about twenty-five 
miles to the south and nearly parallel to it, lie the islands 
of Santa Cruz, Santa Rosa and San Miguel. Santa Cruz, 
the largest in area and most easterly, is long and narrow in 
shape, rugged and mountainous in profile, with its surface 
much broken by deep, rocky canons. 

Santa Rosa, nearly as large as Santa Cruz, occupies a 
central position, distant from the other two islands about 
ten miles; is more nearly circular, or perhaps, rectangular 
in outline, having a width of about twelve miles; the central 
hills or peaks reach an altitude of about 1200 feet, not more 
than half that of the Santa Cruz mountains; its surface 
slopes from the highest points to the shore, and is somewhat 
broken by cafions and gulches. 

San Miguel, the most westerly, is a small island of low 
elevation. 

The situation and topography of the islands in connection 
with the prevailing winds, determine the variety of their 
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flora and also somewhat the form and: habit of the species. 

The distorted trees, the prostrate spreading bushes and 
the encroaching sand dunes show plainly that the wind 
most affecting the vegetation comes from the north and 
northwest. 

Santa Cruz, on account of its easterly location, receives 
more protection from the Santa Inez Mountains against the 
north winds than Santa Rosa, and the high mountains of 
the island itself afford additional shelter to the plants and 
trees of its valleys and canons. Its large area, its sheltered 
position and its physical characteristics account for the 
large number of species growing upon Santa Cruz Island. 

San Miguel, the westerly member of this group of islands, 
is almost wholly unprotected by the mainland coast, and re- 
ceives the full force of the northwest winds. 


Santa Rosa, situated to the windward of Santa Cruz, and 
consequently receiving less protection from the northern 
coast, with its topography not so mountainous or so varied, 
possesses a flora smaller in number of species, and as it 
partakes somewhat of the conditions of both the adjoining 
islands its flora is a mixture of that of those two islands; 
the eastern side approaching nearly to the conditions of 
Santa Cruz, its flora is mainly of species growing upon that 
island, while the western side approaching San Miguel in 
situation and physical characteristics resembles it in gen- 
eral botanical features. The shrubby vegetation and trees 
of Santa Rosa, are nearly all confined to the sheltered hill- 
sides and canons of the eastern portion of the island. 


Many of the plants of the islands vary in their form and 
habit more or less from those of the same species growing 
upon the neighboring mainland, and those of one island of- 
ten differ much from those of another, and even upon the 
same island some species present a width of variation, the 
extreme limits of which appear distinct. The species of 
Santa Rosa, as would be expected from the conditions of 
their existence, vary not only from those of the mainland 
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and Santa Cruz but even extremely upon the island itself. 
These local variations upon the islands are caused mainly 
by more or less exposure to the strong and almost incessant 
northerly winds. A fine example of this class of variation 
is afforded by the Dendromecon of Santa Rosa, which, ac- 
cording to its location, assumes the mainland form with 
narrow, rough-edged, or the insular form of Santa Cruz, 
with broad, smooth-margined leaves. 

The variation of a plant of one island from its form upon 
another island is always interesting, often puzzling, and 
from the lack of connecting forms is, in many instances, 
considered specific. The two species of the insular genus 
Lyonothamnus, one from the island of Santa Catalina, and 
the other from Santa Cruz and Santa Rosa, are so closely 
related, that, as far as known, their specific distinctness 
rests only upon the form of the leaf, and the closeness of 
their relationship is still further strengthened by the fern- 
like divisions of LZ. asplenifolius appearing upon many of 
the leaves of L. floribundus. 

The two species of Lyonothamnus will probably be con- 
sidered distinct; and the great extent of water separating 
the islands renders the existence of connecting forms doubt- 
ful. 

But Ceanothus arboreus of Santa Cruz and its representa- 
tive upon Santa Rosa, are examples of different forms of dif- 
ferent islands that can hardly be considered specifically 
distinct, although the specimens are apparently as much 
so as those of many received species of this genus. 

Between these examples of extreme variation and the 
larger number of plants which retain upon the different 
islands a similar form, numerous instances of more or less 
deviation might be given. 


Insular variation, or the variation of the island species 
from their mainland ‘representatives, is more complicated, 
but seems mainly either to be the result of an insular cli- 
mate or a separation of their respective habitats for a long 
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interval of time, and sometimes of a’combination of both 
causes. 

The intervening miles of restless ocean rendering the ex- 
istence of connecting forms between a species of the main- 
land and its insular form improbable, tends to give recog- 
nized specific rank to forms which on the mainland would 
hardly be considered good varieties and accounts for many 
of the so called endemic species of islands. 

The direct effects of an insular climate upon vegetation, 
with least intervention from other forces, are best shown 
upon Santa Cruz and in the protected canons of Santa 
Rosa. 


No general rule will apply to all plants, but different 
species and genera seem to be variously influenced by the 
climatic conditions. 


As by far the larger part of the island flora is composed 
of the maritime and Coast Range plants, species that delight 
in ocean breezes, spray and fogs, it is not surprising 
that many of them, in the midst of such conditions, 
should often become very luxuriant. Of course differ- 
ence of size is not a specific difference, but often this 
insular luxuriance obscures the close relationship, which, 
on that account, is sometimes best shown by insular de- 
pauperate specimens, as in the case of Brodicea capitata, the 
Santa Rosa Grindelia, and other species. 


An interesting fact in connection with insular variation, 
and one that is not easily accounted for, is the tendency 
that mainland shrubs and bushes show on the islands not 
to develop their lower limbs and branches and therefore 
become tree-like. The most conspicuous examples of these 
tree-like bushes are Prunus ilicifolius, Cercocarpus, Rhus, 
Rhamnus, Ceanothus. 


An insular form is not always a more luxuriant, but 


sometimes is what may be considered a degenerate form: a 
good illustration of this sort of variation is afforded by 
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Malacothrix Coulteri, which is, however, not a Coast Range 
plant. This plant, on the eastern end of Santa Cruz Isl- 
and, is found in its mainland form, and growing with it 
plants varying toward Jl. insulavis, which, in exposed 
situations, might easily become J. squalida or indecora. 


A species which can flourish in the Sierra Nevada moun- 
tains, withstand the extreme summer heat of the cen- 
tral valleys, and also grow amongst the fogs of the Coast 
Range and adjacent islands, must reflect somewhat in its 
characters the very diverse conditions under which it ex- 
ists. The extreme differences of climate that are found 
within a few miles distance make the flora of California a 
flora of variable species, a flora that should be studied in 
the field or with abundant material from many localities. 
The division of the year into wet and dry seasons in- 
duces a form of variation which it may be not out 
of place to notice, especially as it has some connection with 
insular plants; it is that many perennial species undoubt- 
edly also persist as annuals if they are able to mature their 
seed before the summevr’s drought kills them. This pecu- 
liarity is alluded to by Dr. Engelman in the Botanical Ga- 
zette, Vol. VI, 235, with reference to Hschscholtzia. 


The great extent of coast line of the islands, Santa Cruz 
having over fifty miles and Santa Rosa more than forty, 
compared with their area, affords a large habitat for a 
maritime flora, and plants most abundant in the vicinity 
of salt water, form a large proportion of the insular flora. 
This is more noticeable on the sloping hills of Santa Rosa 
than on the bold and rocky shores of Santa Cruz, and ac- 
counts for the seemingly great preponderance of snch sea- 
shore plants as Eschscholtzia, Cotyledon, Abronia, Mesembri- 
anthemum, and others. 


The insular floras should be compared with those of the 
neighboring shore and coast range rather than with that of 
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California in general, and then the absence of certain genera 
and species does not appear so remarkable. 

The summit of the coast range seems to be a barrier that 
limits the habitat of many species, but there are a few from 
the interior not found in the Coast Range flora that unex- 
pectedly reappear upon the islands. 


The known flora of Santa Cruz and Santa Rosa Islands 
now numbers close upon four hundred species, that of Santa 
Cruz amounting to three hundred and eighty, and that of 
Santa Rosa to nearly two hundred species, with only twenty 
found upon Santa Rosa that have not been reported from 
Santa Cruz. 


If the insular endemic flora of these islands is supposed 
to number twenty species, some doubtful ones must be in- 
cluded; nine of these twenty endemic species inhabit also 
Santa Catalina and Guadalupe Islands, leaving eleven or 
less, peculiar to Santa Cruz, Santa Rosa and San Miguel. 


Of the remaining three hundred and eighty species, over 
three hundred and fifty-five grow about Santa Barbara and 
in the adjoining’ Santa Inez mountains, leaving twenty-five 
species still to be accounted for, which, with the present 
knowledge of their distribution may be considered as be- 
longing to the San Diego flora, or in a few instances, to the 
plants of the interior region. 


The following notes and observations concerning main- 
land and insular plants having, perhaps, sufficient value to 
be worthy of publication, are here appended: 


Devpuinium Parryi, Gray. Bot. Gazette, XII, 50. 
This seems to be the most common species of the Santa 
Inez mountains, and is abundant upon the islands. 


PLAtysTIGMA CALIFORNICUM, Benth. & Hook. =P. denti- 
culatum, Greene. 
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The island specimens are more denticulate than the more 
or less denticulate forms of the mainland. 


THYSANOCARPUS LACINIATUS, Nutt. 7. vamosus, Greene. 


CALANDRINIA BREWERI, Watson. 
Appears to be more abundant upon Santa Cruz Island 
than on the mainland. 


Rueamnus crocea, Nutt. =A. insularis, Kellogg. 

The large leaved island Rhamnus is abundant in the Santa 
Inez mountains at the higher elevations, but is always a 
bush less than six feet in height. A smaller leaved form 
erows at lower elevations. 

This species in some localities of the more northern por- 
tions of the State, with the habit of a bush, becomes as tall 
as upon Santa Cruz, where it is a fine example of a main- 
land bush becoming an insular tree. 


Ruvs ovata, Watson. 

All the species of us are larger and more tree-like upon 
the island than on the mainland, even R. diversiloba almost 
becomes a small tree. In some of the southwest cafions of 
Santa Cruz near the sea, ft. ovata, with a single trunk and 
compact rounded head, resembled in appearance small ap- 
ple trees, and in full bloom presented a fine appearance, 
very different from the bush of the summits of the mainland 
mountains. It is one of the very first to start forth anew 
from its roots after all vegetation has apparently been killed 
by fire. 


CERCOCARPUS PARVIFOLIUS, Nutt. ==C. betulefolius, Nutt. 
A mainland shrub that often is an insular tree. 


Gatium CaLirornicum, Hook. & Arn. =G. flaccidum, 
Greene. 

As noted in the Flora of California this species often has 
a pubescent ovary, and the pubescence sometimes persists 
upon the mature white fruit. 
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AUDIBERTIA STACHYOIDES, Benth. 

Common about Santa Barbara and on Santa Cruz Island. 

The Santa Barbara specimens, perhaps, collected from a 
single bush are pistillate, with no trace of stamens. 


CALOCHORTUS ALBUS, Doug]. 
Is white flowered upon the mainland, and light-purple 
flowered upon Santa Cruz. 
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BOTANICAL NOTES. 


BY MARY K. CURRAN. 


T. Plants from Baja California. 


The following small but very interesting collection of 
plants was made by Mr. Walter E. Bryant, already well 
known as an ornithologist, who spent some of the early 
months of this year in the vicinity of Magdalena Bay, 
studying and collecting the mammals and birds of that 
region. Several plants have been omitted from the list, being 
generically undeterminable because imperfect; and many 
are specifically so, for the same reason, or for lack of the 
necessary literature. 


ARGEMONE Mexicana L. var. ALBA. 
SISYMBRIUM CANESCENS Nutt. 
SISYMBRIUM, sp. 

LEpPIDIUM NITIDUM Nutt. 

LyROcARPA CouLTERI Hook. & Harv. 
BISCUTELLA, sp. 

OLIGOMERIS SUBULATA Boiss. 
KRAMERIA PARVIFOLIA Benth. 


DrymariA VEATCHII.—Prostrate-spreading, minutely pu- 
bescent; leaves ovate, tapering into slender petioles of about 
the same length and together with the flowers, fascicled in the 
axils; pedicels slender, 2-8 lines long; sepals concave oblong- 
ovate with broad scarious margins; petals nearly twice the 
length of the sepals, 6-8-lobed, the outer lobes rather 
large, spatulate, longer than the rest, and extending down- 
ward as an undulate margin to the claw, the intermediate 
ones linear or lanceolate: seeds dark-brown, strongly curved. 
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First collected by Dr. Veatch, on Cedros Island—his 
fragmentary specimen so much resembling Mollugo verticil- 
lata that it has been overlooked till Mr, Bryant’s specimens 
came to hand. 


Fovgurera Formosa HBK. 
Gossypium Davipsont Kell. 
MALVASTRUM, Sp. 
MALVASTRUM, sp. 

ANODA HASTATA Oay, 
SPHMRALOBA, sp. 

ABUTILON, sp. 

Hrpiscus, sp. 

MELOCHIA, sp. 

FaGonraA CantrorntcA Benth. 
Larrea Mexicana Moric. 


Staphylea geniculata Kell. Viscainoa geniculata Greene. 
Flowering specimens of this obscure plant have lately been 
collected by C. R. Orcutt (distributed under name Chitonia 
simplicifolia Watson), by Dr. Palmer, and now by Mr. Bry- 
ant. The description appended is drawn from this fuller 
material. Fruiting specimens seem to have been collected 
only by Dr. Veatch. 

Shrubby, low and branching, pubescent or nearly glab- 
rous: leaves alternate sessile or short-petioled, entire 
(ovate lanceolate to cuneate-obovate, obtuse or retuse) or 
2-4 pinnate with entire uneven leaflets, after the manner of 
Larrea; stipules small, subulate, caducous: flowers her- 
maphrodite: peduncles rather short, stout, 1-flowered, 
opposite the leaves, deflexed: sepals 4-6, uneven, imbri- 
cate, deciduous: petals pale-yellow, nearly orbicular, 4-6 
lines long; dise obscure; stamens 8; filaments naked, subu- 
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late; anthers versatile: ovary villous,somewhat stipitate, 3-(1- 
lobed, 3-6-celled; styles short, coherent, as many,and stigma 
as many lobed as there are carpels in the ovary; ovules ana- 
tropous, two in each cell, pendulous from the inner angle; 
micropylar extremity produced upward, as in the figure of 
Guaiacum, Gray’s Genera, but in less tubular shape (in the 
description of Viscwinoa mentioned as a ‘‘small hemis- 
pherical white strophiole)”; raphe ventral; fruit more or 
less pubescent, 3-6 lobed, #-1 inch long, tipped by the 
stout styles; carpels coriaceous, separating at maturity from 
each other, navicular (in dehiscence), opening along the 
inner angle, and remaining attached by slender threads to 
the upper part of the axis formed by the united placenta: 
seeds two in each carpel, remaining suspended from above 
the middle of the axis, ovoid, with a fleshy green or glau- 
cous testa and thin dark-brown tegmen; albumen corneous- 
cartilaginous, rimose; embryo nearly straight in the axis 
of the albumen almost as long as the seed; cotyledons 
nearly orbicular, foliaceous, or a little fleshy, curved at the 
apex, their edges directed to the raphe and to the axis of 
the fruit, radicle short, conical, superior. 

It will be observed that the description of the seed is 
almost exactly that of Guaiacwm by Dr. Gray in Gen. of 
Am. Plants—even the wording has been intentionally fol- 
lowed in order to still more emphasize their resemblance. 

Some curious errors which appear in the earlier descrip- 
tions are herein corrected. Dr. Kellogg, in the original 
notice, states that there are pellucid dots in the leaves; a 
careful examination of these makes it probable that he was 
misled by small gummy exudations. The errors of the sec- 
ond description (Viscainoa), which contains the following 
statements: ‘‘testa dull and dark-brown; embryo very small 
at the base of a copious hard-cartilaginous or almost cor- 
neous albumen; cotyledons rounded, somewhat convolutely 
enfolding the short blunt radicle””—are more vital and quite 
incomprehensible in the light of the author’s succeeding 


230 CALIFORNIA ACADEMY OF SCIENCES. 


remark—‘‘Concerning this rare and curious shrub of the 
Lower Californian peninsula no new knowledge is forth- 
coming beyond what has been gained by a minute and thor- 
ough examination of the good fruiting specimens collected 
by Dr. Veatch, almost thirty years ago, and now preserved 
in the herbarium of the California Academy of Sciences, 
Pittonia I., 163.” Equally at variance with the facts are the 
deductions drawn from the merely external appearance of 
the capsules, on account of which it was relegated to the Eu- 
phorbiacez and placed near Simmondsia. Its true place is 
certainly in Zygophyllacez between Guaiacum and Chitonia, 
and probably a slight modification of the generic character 
will admit it into the latter genus. 


ZIZYPHUS, sp. 

CARDIOSPERMUM MOLLE HBK. 
CARDIOSPERMUM TORTUOSUM Benth. ? 
DaLEA, sp. 

DALEA, sp. 

DALEA, sp. 

DaALEA, sp. 

Hosackia, sp.—Near H. rigida, but annual. 
PHASEOLUS FILIFORMIS Benth. 
CALLIANDRIA, sp.—Near C. myriophylla. 
ACACIA, sp. 

Cassia, sp.—Near C. Lindheimeri. 
COTYLEDON, sp. 

(ENOTHERA CRASSIFOLIA Greene. 


(ENoTHERA.—Near CZ. speciosa. 


GAURA PARVIFLORA Dougl. 
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The discovery of a second species of the following genus 
renders necessary some modification of the generic charac- 
ter. In habit the species are very unlike, the first being 
a herbaceous annual, with widely separated leaves, the 
second a shrubby perennial, with small crowded ones. 

They agree, however, in two important particulars—the 
calyx throat is closed by a glandular disk, below which the 
pistil is adnate to the tube—at least it is not free in the cav- 
ity—and the ovary is developed within a leafy branch. 


Gongylocarpus Cham. & Schl. 


Herbs or shrubs. Leaves alternate. Flowers axillary, 
solitary. Base of the calyx-tube adnate to the branch, 
slender, 4-lobed, long-produced, closed at the throat by a 
fleshy glandular disc; limb 4-lobed. Petals 4, inserted 
with the stamens below the margin of the annular disc. 
Stamens 8, the alternate ones shorter. Anthers ovate; 
ovary 2-3-locular; style filiform; stigma capitate; ovule 
solitary in the loculus. Fruit woody, enclosed within the 
branch. Embryo white, filling the seed. 


G. RUBRICAULIS Cham. & Schl. 


G. FRUTESCENS.—Shrubby, diffusely branched, 1-3 feet 
high; bark shreddy; leaves alternate, often many-ranked by 
slow development of the axis, entire, fleshy, oblanceolate, 
tapering into a short petiole: calyx rose-colored; tube slen- 
der, about an inch long; sepals reflexed, linear-lanceolate, 
about as long as the petals; tips free in the bud: petals 
paler, obovate-oval, a half-inch or more in length: stamens 
shorter than the corolla; filaments filiform: ovary irregularly 
angled, 2-celled: fruit an aggregation of 3-20 ovaries 
enclosed within a terminal twig at first densely covered 
with leaves and flowers, which falling leave it marked only 
by the small protuberances to which the calyx-tubes were 
attached. 
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Tt has not been possible with the material at command to 
determine with certainty the shape of the embryo; it is 
more or less curved, somewhat irregularly so, the ovaries 
altering slightly by mutual pressure. The fruiting twigs 
look like oblong irregular galls, more or less constricted in 
parts, and seem to remain on the plant for a considerable 
time—perhaps more than a year. 

This very peculiar genus seems to be nearest to Jussiea 
and Ludwigia, the capsules of which, with alternate bracts 
upon the peduncle, or even on the ovary, show a distinct 
approach to it, and the structure of the glandular disc is 
very similar. 


EUCNIDE CorDATA Kell. 
MENTZELIA HISPIpA Willd. 
SYMPETALEIA AUREA Gray. 
Marah minima Kell. 
PASSIFLORA FETIDA L. 
HOovusTONIA ASPERULOIDES Gray. 
AGERATUM, sp. 


HorMEISTERIA FASCICULATA (Benth). 
FRANSERIA CHENOPODIFOLIA Benth. 


FRANSERIA Bryantu.—Suffrutescent, low and branching, 
nearly glabrous: leaves bipinnatifid, with linear lobes: 
é spike short 10-15 flowered: ? solitary, 2-3 flowered, usu- 
ally from the same axil as the é spike: fruiting involucre, as 
well as the weak inch-long subulate-terete, straight spines, 
smooth and shining white. 

A remarkable species from its very long, white spines, 
which give it a rather formidable appearance. 


HELIOPSIS, sp. 


VIGUIERA SUBINCISA? Benth. 
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BIDENS BIPINNATA Gray. 


LEPTOSYNE COREOCARPA Gray.—Of what I take to be this 
species there are three examples: one, much the larger 
plant, agrees very well with Dr. Gray’s description, to which 
may be added —akenes strongly scabrous on both surfaces, 
rays rather large, purple. In the two other plants the rays 
are apparently white, the akenes smooth on both surfaces, 
and the border not cleft entirely through. Perhaps this 
last form may be L. parthenoides, or dissecta—species which 
Dr. Gray seems to have suspected to be too near the above. 


PerityLeE Cauirornica Benth. & var. NuDA Gray.—Rays 
yellow; leaves varying greatly in size and dissection. 


PerityLe Frront Torr.—Rays white, conspicuous. 
DyYsoDIA ANTHEMIDIFOLIA Benth. 
PoropHyLLuM.—A shrubby species. 


NICOLLETIA Epwarpsit Gray. — Probably this species, 
though a much more robust plant than the one described, 
possibly perennial; rays yellow, becoming purplish with 
age; glands infrequent on the involucre and small on the 
leaves; scales of the pappus lacerate, the awn arising from 
a deep notch. 


PrCcTIS MULTISETA Benth.—Pappus of the disk usually 
awnless, and with merely the rudiment of a crown. 


TRIXIS ANGUSTIFOLIA D. C. 
MALACOTHRIX XANTI Gray. 
ASCLEPIAS SUBULATA Decaisne. 
PHACELIA PEDICELLATA Gray. 
NAMA HISPIDUM Gray. 
HELIOTROPIUM CURASSAVICUM L. 


HELIOTROPIUM, sp. 
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HELIOTROPIUM, sp. 

KrynitzK1a, near K. angustifolia, Gray. 
KRYNITZEIA, sp. 

IpoMa, sp. 

CONVOLVULUS, sp. 

SoLANUM ELHAGNIFOLIUM Cav. 

SOLANUM, sp. 

PHYSALIS GLABRA Benth. 

PHYSALIS, sp, 

NICOTIANA, sp. 

Lyctum, sp., near L. Californicum. 
Lyctum, sp., near L. gracilipes. 

Many of our species of Lyciwm seem too closely related; 


a careful study of intermediate forms in the field would 
probably much reduce their number. 


ANTIRRHINUM CYATHIFERUM Benth. 


Dr. Gray, in his Synoptical Flora, casts a doubt upon 
the distinctness of his A. chytrospermum, in the following 
words: 

‘*A, cyathiferum of Lower California appears to differ from 
the following in having linear-lanceolate sepals of only half 
the length of the tube of the corolla and a shallower cup to 
the seeds.” The specimens brought by Mr. Bryant from Mag- 
dalena Bay show great variation in the comparative length of 
the sepals and tube of the corolla, as well as in the cups of 
the seeds, so that it is probable a careful comparison will 
show them to be too closely related. 

No one familiar with Mohavea viscida Gray (Antirrhinwn 
confertifiorum Benth.) can look at these plants and fail to be 
struck by their close relationship, especially in habit, cap- 
sules and seeds. 
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STEMODIA DURANTIFOLIA (L.) 
CASTILLEIA, sp. 

MARTYNIA ALTHEEFOLIA Benth. 
RUELLIA, sp. 

RUELLIA, sp. 

BELOPERONE CALIFORNICA Benth. 
VERBENA, Sp. 

LiIpPia, sp. 

TEUCRIUM GLANDULOSUM Kell. 
Hyptis Emoryi Torr. 

STACHYS COCCINEA Jacq. 
PLANTAGO PaTAGONICA Jacq. 
ABRONIA MARITIMA Lam. 


ABRONIA GRACILIS Benth.—Probably a form of A. wmbel- 
lata. 


Mirasinis LavIs (Benth.) Oxybaphus levis Benth. IM. Cal- 
yornca Gray.—Mr. Bryant’s specimens, brought from 
Magdalena Bay, are nearly but not quite glabrous, the ine- 
quality of the involucral lobes variable and often not greater 
than is found in our Californian forms. 


ALLIONIA INCARNATA L. 


PTEROSTEGIA MACROPTERA Benth. 

Dr. Parry and Mr. Greene propose a new genus, Harfor- 
dia, for this species, P. galioides Greene, which he considers 
identical with it; and P. fruticosa Greene, from Cedros Is- 
land, because, as they state, it “differs from Pterostegia in 
its perennial habit, its axile excentric embryo, and from all 
known Eriogonez in its dicecious flowers.” 

That the above statements are, to a certain extent, erro- 
neous is shown by these specimens brought from the original 
locality. 
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P. galioides, which Dr. Parry reduces to a synonym of 
P. macroptera, is in our herbarium specimens much more 
unlike that species than is P. fruticosa, which seems to dif- 
fer from it only inits more shrubby and compact habit and 
shorter nodes. The leaves in Mr. Bryant’s specimens 
are spatulate-obovate, but much broader than in P. fruticosa 
—in Mr. Greene’s specimens of P. galioides they are very 
narrow. The flowers, so far as known, as well as the akenes, 
are identical in all. It is possible that these plants are 
sometimes dicecious, but P. macroptera, at least in our spec- 
imens, has male and female flowers from the same axils— 
the former soon falling. The embryo agrees with the di- 
agnosis of Pterostegia in Benth. & Hook. Gen. Pl. (who 
place it in Koenigiez, not in Eriogoneze)—‘‘Kmbryo excen- 
tricus, curvus, cotyledonibus suborbiculatis, radicula long- 
iuscula accumbenti-ascendente.” As compared with that of 
P. drymarioides it is not quite so much curved, and its 
cotyledons are oval or oblong instead of suborbicular. 


Any distinctions founded upon variations in form or de- 
velopment of the bracts lose all force upon examination of 
our familiar California species. It seems not to be known 
that this species (P. drymarioides) fruits in two different 
forms on the same plant, although Hooker and Arnott as 
long ago as the publication of Bot. Beechy described the 
flowers as polygamons. The two flowers springing from 
the axils of opposite leaves are usually unequally developed, 
one matures in the ordinary variable wing-saccate shape, 
and the other either aborts and falls, or the bract is folded 
simply and closely round the akene, the meeting margins 
erose-denticulate, or, especially in the southern forms, the 
bract is so littledeveloped that the maturing akene projects 
one-half its length beyond it. 


AMARANTUS PALMERI Watson. 
ATRIPLEX BARCLAYANA Dietr. ? 


SumpA ToRREYANA Watson. 
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EUPHORBIA ERIANTHA Benth. 
EUPHORBIA MICROMERIA Boiss. 
EUPHORBIA POLYCARPA Benth. 
KUPHORBIA, sp. 

PHYLLANTHUS, sp. 

SIMMONDSIA CALIFoRNICA Nutt. 
FIcus, sp. 

ANEMOPSIS CALIFORNICA Hook. 
LORANTHUS, sp. 
MUHLENBERGIA DEBILIS Trin. 
BoOvUTELOUA POLYSTACHYA Benth. 
BovuvTELOVA OLIGOSTACHYA Torr. 


' Cencurus Patmert Vasey. 


II. Papaveree of the Pacific Coast. 


As long as species exist and naturalists are found to study 
them, there will probably be differences of opinion as to 
their limits, and it is far easier and more gratifying to the 
personal ambition of a botanist to name and describe forms 
which shall thenceforth bear his name as an appendage, 
than to patiently study variations from many localities, 
and probably end by finding them all run together under 
older names. 

There is, however, a limit to the multiplication of 
species after the manner which the lamented Engelmann 
ealls ‘‘the too common mistake of adopting the characters 
of a single individual as those of the species,” which is soon 
found in the minute description necessary for the sep- 
aration of forms, leading continually to the more mi- 
nute description of other forms which will not exactly 
agree with any of those already described, a process which 
very shortly reaches far beyond the sublime. In Esch- 
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scholtzia, for instance—a very variable member of a variable 
family which has lately suffered such great amplification— 
we are already gravely asked to count the number of 
stamens, and consider the fraction of a line in the width of 
a torus, or the length of a filament. There are in this genus 
of such wide distribution, probably fifty more species quite 
as good as those recently described, and Platystemon prob- 
ably contains nearly as many. 

That the flora of California is unusually variable is be- 
ginning to be understood. Some of the causes of this 
variability are well set forth in a preceding paper, and 
probably amplifications of our well-known genera will 
henceforth be looked upon with some doubt. The tendency 
of natural history has usually been in the opposite direc- 
tion—many species described, often from widely separated 
localities, and from single or fragmentary specimens, 
being found, in the course of time, to be too closely con- 
nected by intermediate forms, the species are more or less 
reduced. 

That the conclusions drawn by the writer from the fol- 
lowing notes may in some cases be erroneous is quite 
possible. That there may be no doubt as to the facts, sets 
of the plants noticed will, as far as possible, be distributed 
to the principal herbaria, especially to those most interested 
in our flora. 

As will be seen by the following tribal arrangement, I 
have ventured to differ from Dr. Gray’s last tentative revis- 
ion by replacing Dendromecon in Hunnemannie, where, by its 
affinities, it seems to belong; and from Bentham & Hooker 
(though agreeing with Dr. Gray), by placing Romneya in 
Hupapaveree. 

The general opinion (with which I fully agree) seems to 
be that Hunnemanmia cannot be kept up as a distinct genus, 
but as it is known to me only by description, it is left for 
future consideration. 


Tribe I. PuiarystEmonEm®.—Leaves mainly opposite or 
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whoriled. Flowers trimerous. Stigmatic apices of the car- 
pels distinct, alternate with the placentz. 


1. PLATYSTEMON. 


Tribe II. EvparpaverE®.—Leaves mainly alternate. Flow- 
ers rarely trimerous. Carpels completely combined, even 
the stigmas confluent or radiate from a common center, 
never more numerous than the placentz. Capsule ovoid or 
oblong. 


2. Cansya. Trimerous, and stigmas opposite placentae. 


3. ArcromMEcon. Dimerous and stigmas alternate with 
the placentie. 


4. Romneya. Trimerous (but pluricarpellary), and stig- 
mas over the septiform placente. 


5. ArGeMONE. Di- or trimerous. Stigmas over the 
placente. Style short, radiating. 


6. Papaver. Di- or rarely trimerous. Stigmas over 
the placentz and radiating upon the convex or discoid sum- 
mit of the ovary. 


7. Meconopsts. Dimerous. Stigmas over the placente. 
Style clavate. 


Tribe III. Hunnemanni®. Leaves alternate. Flowers 
dimerous, erectin the bud. Stigmas confluent, with 2-mer- 
ous divergent lobes. Capsules linear, hard, grooved, elas- 
tically dehiscent from base to apex along the two placentif- 
erous margins. 


8. Dernpromrecon. Shrubby. Leaves entire. Seeds 
carunculate. 


Herbaceous. Leaves dissected. Torus excavated. Stigmas 
more numerous than the placente. 


9. HuNNEMANNIA. Sepals discrete. Stigma lobes short, 
ovate. 
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10. EscuscHottzia. Sepals coherent. Stigma lobes lin- 
ear. 


Certain field observations made recently appear to me to 
so materially alter the relations of Platystigma and Platy- 
stemon as to enable them to be satisfactorily placed in the 
same genus. This isthe more desirable, because their re- 
semblance is so great, before the development of the capsule, 
as to require careful scrutiny to distinguish them. 

Platystemon Californicus was observed this year at San 
Simeon, by the writer, with quantities of dark-brown shin- 
ing seeds escaping from the apex of a capsule having 
coherent carpels, which, though folded in the usaal man- 
ner and lightly coherent, were not torulose, and contained 
no seeds, the enclosed ovules being entirely undeveloped. 
By opening and carefully stretching a section of the ovary 
under the microscope, the folds of the carpels may be 
opened and the manner of the development of its singular 
fruit displayed. Hach carpel has four nerve-like placente, 
those farthest from the margin. being enclosed by folding, 
the two nearest forming part of the wall of the capsule, and 
their ovules, unless aborted, maturing in its cavity. 

P. linearis makes a close approach to this method of 
fruiting—its deeply sulcate capsule is formed of carpels 
which fold but do not unite, and the resemblance is still 
greater when, as often happens, they are increased in num- 
ber. So far as I know, this form has not attracted the 
notice of any one, though subsequent examination of her- 
barium specimens shows that it was collected many years 
ago at Santa Cruz. Mr. Brandegee brings it also this year 
from Santa Rosa Island. 

Both these species are very variable in size, pubescence, 
and number and relative size of floral organs. One peculi- 
arity which they share with Arctomecon and Canbya is the 
persistency of their petals. Itis, however, probably not con- 
stant in any of them, certainly not in Canbya, and still less in 
Platystemon, though it is very common, and there are speci- 
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mens in our herbarium where the petals are still firmly ad- 
herent to the receptacle from which the ripened carpels 
have fallen. 

P. Oreganus differs from the first two species much more 
than they from each other, and though quite variable, is 
much less so than either of them. Its anthers vary from 
short to long-oyal, filaments from filiform to dilated, and 
leaves from entire to denticulate, in plants growing side by 
side. 

Platystemon Benth. 


Platystigma Benth. Meconella Nutt. 


Annual, herbaceous, branching. Leaves opposite or 
whorled (the lower alternate), entire or nearly so. Flowers 
nodding in the bud. Sepals usually 3. Petals 6 or more, 
often persistent. Filaments dilated. Ovary 1-locular, com- 
pound of 3-0 carpels with linear or triangular stigmatic 
apices, which alternate with the nerviform placente. Cap- 
sules dehiscent from the apex, the valves not separating from 
the placente. 


P. CauiFornicus Benth. 

Hispid to soft villous, with long spreading hairs, or some- 
times almost glabrous, erect or prostrate. Leaves linear, 
sessile or clasping: peduncles long, erect: sepals villous: 
petals 6-12, cream-color, or the alternate ones yellow, often 
persistent: ovary sulcate, hispid, villous or sometimes sca- 
brous; carpels 5-40, linear, easily separable, each folded, 
coherent near its margins, and enclosing two of its four 
nerviform placente, the remaining two forming part of the 
internal wall of the capsule; ovules many, sometimes devel- 
oping in the closed carpel and aborting in the cavity of the 
capsule, sometimes directly the reverse: seeds smooth, 
dark-brown when found in the capsule, pale if enclosed in 
the indehiscent carpels, oblong, somewhat incurved along 
the raphe. 


Capsule usually early separating into as many torulose 
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pods as there are carpels; in the less common form dehis- 
cing at the apex, and afterward opening along one or more 
of the placental lines. 


P. leiocarpum Fisch. & Mey. is one of the smooth forms, 
not even separable as a variety. 


PLATYSTEMON LINEARIS (Benth.) 


Annual, branching, pale-green, more or less villous: leaves 
linear, sessile or clasping: peduncles erect, elongated: se- 
pals villous: petals 6-12, cream-color, or the alternate ones 
yellow, often persistent: filaments dilated to near the top; 
anthers linear: ovary lobed, the compound of 3-0 some- 
what navicular carpels; placente several near each margin 
of the carpel, the edges of which approach but do not 
unite: stigmas linear-triangular: seeds dark-brown, shin- 
ing, somewhat incurved along the raphe.—Platystegma lin- 
eare Benth. 


PLATYSTEMON OREGANUS (Benth.) 


Annual, branching, glabrous, very slender, with long- 
jointed dichotomous stems: leaves ovate-spatulate to oblan- 
ceolate, or the upper ones linear, entire or denticulate: 
sepals minutely scabrous near the top: petals usually 6, 
cream-color: filaments often obliquely dilated near the base: 
anthers short to long oval: carpels three or more, tipped by 
narrow stigmas; ovary linear, twisted, the carpels tapering 
at each end, with one nerviform placenta at each margin: 
seeds dark-brown, shining, oval or ovate, with prominent 
raphe.—Platystigma Californicum Benth. & Hook. P. Ore- 
ganum Benth. & Hook. P. denticulatum Greene. Mecon- 
ella Oregana Nutt. IM. Californica Torr. MM. denticulata 
Greene. 


CANBYA CANDIDA Parry.—Examination of numerous speci- 
mens shows that this plant is even more closely related to 
Arctomecon than had been previously suspected. 

The petals differ much in persistence and the capsule is 


BOTANICAL NOTES. 243 


coriaceous, 3-5, often 4-lobed dehiscent to the middle, not 
to the base, excepting in age or by violence. 

C. aurea Watson, is a slender form, of which, so far as I 
know, only early plants have been collected, though our 
specimens show one capsule with mature seeds identical 
with the ordinary form. 

The conditions under which the petals of some of our 
Papaveracez persist, are not yet at all understood, but 
probably varying heat and moisture will account for the 
phenomenon more or less. 


RoMNEYA COULTERI Harv. 


The concave sepals of Romneya vary from glabrous to 
densely spinose. The wing—a prolongation of the upper 
portion of one margin which is overlapped by the next 
sepal—is developed in the same manner in Platystemon, es- 
pecially in P. Californicus and P. linearis. The styles are 
connate, and the stigmas more or less so. In dehiscence 
both the valves and placentz separate from the stout, per- 
sistent ribs, which form a spiral frame enclosing the pla- 
cent and the seeds which are for sometime involved in its 
meshes. The seeds are angular with a prominent raphe, 
reticulated, and covered with small scurfy tuberculations. 


ARGEMONE L. 


Our common Californian species, already probably too 
near A. Mexicana, is brought nearer still by the one recently 
described under the name of A. corymbosa Greene. It is a 
somewhat depauperate form from avery dry region, and 
only one specimen was collected. The flowers are white, 
1-8 inches in diameter, as observed from the car windows. 
The capsules in the solitary example are 3-4 lobed; rather 
small; the lobes of the pale, but not blotched leaves are 
very shallow, and the whole plant is prickly, in the manner 
of A. Mexicana, to which it undoubtedly belongs. 


2p Ser. Vou. I. (17) Issued Dec. 11, 1888. 
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PAPAVER CALIFORNICUM Gray.=P..Lemmoni Greene. 


This plant, as Dr. Gray notes in his description, very 
strongly resembles our common Meconopsis. In abundant 
specimens of both, brought from the vicinity of Santa Bar- 
bara by Mr. Brandegee, the resemblance is even greater 
than was supposed, for the flowers prove to be hardly dis- 
tinguishable 1 in color, and some of the specimens of Mecon- 
opsis brought from Santa Cruz Island are hairy. 

If there were a plant ‘‘ exactly intermediate in its stig- 
matic structure’’ between P. Californicum and Meconopsis 
heterophylla which otherwise bear such strong resemblance, 
all the forms would probably go as Papaver heterophyllum 
(Benth.), but in fact the specimen sent us by Mr. Spence 
from the original locality has precisely the ‘‘ conical apicu- 
lation” (very common in poppies) which was supposed to jus- 
tify P. Lemmoni. It varies, of course, in height, and the 
capsule in breadth, in different specimens or on the same © 
plant. 


MECONOPSIS HETEROPHYLLA Benth.—JZ. crassifolia Bea 
Papaver heterophyllum Greene. 

There isa structural difference between this plant and 
Papaver Californicum, which appears to have escaped no- 
tice. The stout external ribs of the capsule in dJeconopsis 
are evidently continuous with the angles of the concave 
disc. In Papaver they are immersed in the capsular walls, 
and unite with the conical disc beneath the angles. 


DENDROMECON RIGIDUM Benth.—D. Harfordia a 7. 
flecile Greene. 

The capsule in dehiscence separates at first from the 
base, afterward breaking away near the top from the firm, 
persistent placental ribs. Margins of the leaves membran- 
aceous, usually when mature becoming rough by fissure, 

D. fleile is a very luxuriant form; the membranous mar- 
gin of the leaves usually entire, but not revolute. The 
thorn-like axillary buds are the same in all the forms. 
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Eschscholtzia Cham. 


Herbaceous. Leaves dissected. Torusexcavated. Flowers 
erect in the bud. Sepals 2, united into a calyptra. Petals 
4. Stamens ». Ovary with 2 nerviform placentz: style 
short; stigma lobes 4-8. Capsule linear rigid, 10-ribbed, 
falling from the receptacle and dehiscing from base to apex 
along the placentiferous margins. Seeds round or oval, 
reticulate; cotyledons cleft or entire. Juice of the stem 
colorless, of the root, orange. 


EScHSCHOLTZIA CALIFORNICA Cham.—Annual or perennial, 
branching or scapose, pale green or glaucous, glabrous, 
scabrous or scabrous-pilose: stems striate or angular: leaves 
alternate or the upper ones opposite or whorled, more or 
less compoundly dissected into oblong or filiform segments: 
receptacle excavated, thé outer margin often more or less hor- 
izontally dilated and fleshy; the inner scarious, at first hori- 
zontal but becoming erect from pressure of the growing ovary; 
calyptra ovate to acuminate, often retuse or 2-lobed at the 
apex, separating atthe base and opening by fissure along one 
side: flowers from broadly campanulate to nearly rotate; pet- 
als four, orange, yellow or ochroleucous: stamens ©, borne 
on the petals and deciduous with them; filaments short, an- 
thers linear: ovary many-ovuled, but seeds fewer by abor- 
tion: capsules falling from the receptacle and dehiscing elas- 
tically from the base upward by two valves, the two nerviform 
placentie partially separating from them; seeds round or 
oval, often apiculate at one or both ends; testa dark brown, 
reticulated, the surface more or less scabrous, tegmen orange, 
adherent to the albumen; embryo minute, with cleft or en- 
tire cotyledons. ——Chryseis compacta Lindl.; C. Californica 
Hook. & Arn.; C. crocea, ceespitosa & tenuifolia T. & G.; 
C. Douglasti Hook. & Arn.; Omonoia Californica Raf.; Esch- 
scholtzia compacta Walp.; EH. crocea, Douglasii, cespitosa & 
tenuifolia Benth.; EH. Mexicana, Austine, peninsularis, Par- 
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ishti, elegans, glauca, maritima, leptandra, tenwisecta, glypto- 
sperma, Lemmoni & rhombipetala Greene. 

Var. HYPECOIDES Gray. LH. hypecoides Benth. EH. minu- 
tiflora Watson. E. ramosa & EH. modesta Greene. 


Var. TENUIFOLIA. J. tenuifolia Hook. 


The large number of forms of Eschscholtzia recently de- 
scribed, most of them intermediate between the original 
species and the already doubtful /. ceespitosa and EL. minu- 
tiflora, has had the effect of rendering them all untenable, 
and until the annual forms have been more abundantly col- 
lected, not even varieties can be indicated with any cer- 
tainty. Among the perennial forms there are certainly 
none yet characterized which are worthy of even varietal 
rank, all of them and most of the annuals being invalidated 
by the variable form of our peninsula, a region from which 
no one has yet had the hardihood to propose a new species. 


Eschscholtzia Californica as it grows within the city limits 
is always perennial, the young plants germinating in Au- 
tumn, bloom in the following spring, and thenceforward 
almost all the time. The branches, as is frequent among 
our weak coast plants, are prostrate in exposed situations, 
but more or less erect when sheltered, and dying at the end of 
the flowering season, are often followed by scapose flowers 
which spring from among the crown of long-peduncled leaves 
before the succeeding branches appear. The plant varies 
from smooth to scabrous; in color from pale-green to very 
glaucous; the lobes of the leaves from linear to 
short-oblong ; the flowers from 1-2 inches in diameter, 
from broadly campanulate (never ‘‘funnelform,” at least in 
full expansion) to nearly rotate, from orange to pale yellow 
or ochroleucous, with or without a deeper orange base; the 
ealyptra, from long-acuminate to short-ovate, usually bi- 
lobed at the apex, and opening by one long fissure and two 
or three shorter ones; the torus rim from 4-2 lines in width; 
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the stamens from 12-40 in number, and the seeds from 
round to oblong-apiculate, with cleft or entire cotyledons. 

The roughness of the surface of Eschscholtzia, for which I 
do not know a very appropriate term, is exceedingly vari- 
able. It is never really scabrous, for, though uneven to 
the touch, it is always soft. Its mode of formation is best 
observed in such forms as /. maritima, where the epidermis 
is raised in small folds over nearly the entire plant, or in our 
coast form, where it seems to be produced, in part at least, 
by laceration of the membranous margins. The forms 
described as ‘“‘hirsute-scabrous,’’ “hoary-pubescent,”’ etc., 
have only elongations of the ordinary roughness. 

The development of the flower is analagous to that of the 
rose—the apical point ceasing to elongate, the outer layers 
of the floral axis rise above it as a wall and are folded over 
at the summit, the order of succession of the floral 
organs being apparently from above downward. The por- 
tion of the folded top of the receptacle to which the petals 
and stamens are attached, is at first horizontal or de- 
pressed, and usually marked with as many more or less 
prominent ridges as there are stamens in the inner row. 
The outer margin of the fold is often developed into a 
prominent fleshy rim, to which an undue amount of impor- 
tance has been attached, but in many cases hardly a trace 
of it can be found, the so-called ‘‘outer rim of the torus” in 
such cases being the line of attachment of the caducous 
calyptra. 

The petals are very frequently uneven, notched, or even 
lobed, apparently from crumpling in the bud, and very 
variable in size, shape and color even in the same variety. 

The seeds of Eschscholtzia are all, so far as I have seen, 
reticulate, the elevated lines being apparently of the same 
nature as the papillose-scabrous roughness of the plant. 
The reticulations and their nature can best be seen in im- 
mature seeds; later they are obscured by irregular develop- 
ment, as in var. tenuifolia, sometimes in leptandra and in our 
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coast form, where a part of the reticulation is unequally 
and excessively developed, even—which occurs in no other 
form—hiding the raphe. 

In some of the forms the minute roughness of the seeds, 
which ordinarily is barely visible with a good glass, is un- 
usually developed, filling the reticulated spaces with an 
ash-eray scurf. This is very common even in the form 
about San Francisco, where the same capsule frequently 
shows us seeds of the ordinary brown color and others 
wholly or partially scurfy and gray. In the form described 
as LH. glyptosperma this scurf, unusually developed, seems 
to spread not only over the intervals but over the ridges as 
well. 

It was, I believe, Professor Coulter, in the Botanical Ga- 
zette of August, 1879, who first called attention to the pecu- 
liar variation of the cotyledons of Eschscholtzia. It has 
since, however, in a note appended to the description of &. 
tenuisecta, been announced as a discovery of great impor- 
tance that those “whose torus lack the spreading outer rim 
have entire cotyledons, while those which possess that spread- 
ing outer rim have them deeply bifid, 7. e. cleft below the mid- 
dle into two linear segments.” How little reliance is to be 
placed upon this character as an aid to classification, may 
be seen from the fact that in a handful of germinating 
plants gathered by Mr. Brandegee from a trench by the side 
of the road near the Marine Hospital, the greater number 
had bifid cotyledons, many were entire, some were bifid on 
one side and entire on the other, some bifid on one side and 
3-cleft on the other, and one was 3-cleft on one and 4-cleft 
on the other side. These peculiarities are even more strik- 
ing in the minute embryo, for there they are cleft nearly to 
the base and so, as Professor Coulter remarked, apparently 
often have three, four, five or six separate cotyledons. 
It will be readily understood that sufficient seeds for 
proper investigations could not always be spared from 
herbarium specimens, so that in the notes appended I 
have often been obliged to draw conclusions from a few, 
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and in several cases as noted, none have been seen, but our 
ordinary perennial form and the one described as L. leptan- 
dra have been more fully studied. In these forms as well as 
in the other perennial ones, bifid cotyledons are certainly 
the rule. It may be that the cleft cotyledons are the seed 
expression of luxuriant growth, for in the smaller annual 
forms they vary from entire to various degrees of lobing, 
in apparent accordance with such a theory. 

Whether the forms of Eschscholtzia are perennial or an- 
nual, seems to depend upon the amount of heat and moist- 
ure. As a rule, the middle coast, and the northern ones 
are perennial. Those of the southern coast and of 
the interior are mostly annual. The island variations have 
not been sufficiently observed, but are probably dependent 
upon similar causes. In the foothills of the Sierra Nevada, 
the stoutest of all our perennial forms grows about small 
streams and in springy places, while the slender annual 
var. tenuifolia is found on the dry ground not far away. 

EH. glauca matches very well one of the common forms 
about San Francisco. It is often hardly glaucous at all, 
and, as Mr. Brandegee observed on Santa Cruz Island, is 
frequently of a reddish hue throughout. 

E. maritima is the most scabrous of all the forms, though 
the pubescence is short. Its calyptra, in luxuriant cultiva- 
tion sometimes becomes foliaceous at the tip. The peculiar 
whiteness of the foliage is partly pruinose, partly the effect 
of the irregular elevations of the epidermis. 


E. leptandrais as strongly perennial as EL. Californica, of 
the coast. It is not ‘‘strictly erect,’’ is either green or 
glaucous, and varies much in dissection of foliage. The 
seeds are either ash-gray or brown, and many of them have 
strap-shaped reticulations similar to, but shorter than those 
of HL. tenuifolia. The author of the species says that it is 
found in ‘‘ desert plains near Verdi, in the western part of 
Nevada,” a somewhat peculiar habitat for a perennial form, 
until it is explained that the locality is in the canon of the 
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Truckee River. The cotyledons are cleft nearly to the 
base. 


£. Austine differs from the common form in its very 
slight or obsolete torus rim. Its cotyledons are entire or 
one cleft and the other entire. 


E. tenuisecta Thave not seen. From the description, it 
approaches the annual forms elegans and peninsularis, and, 
like them, has cleft cotyledons. 

Li. Parishii was described from small flowering specimens 
only. 

&. elegans.—The annual form corresponding to EF. Austine. 
Coty ledons entire or one of them cleft. 


&. peninsularis.—Exactly the ordinary form of E. Califor- 
mica, but annual. Cotyledons shortly cleft or merely 
notched. 


EL. Mexicana—The annual representative of the form de- 
scribed as LH. leptandra. I have not seen mature fruit. 


L.. rhombipetala—of which EF. Lemmoni, judging from the 
description, is a more elongated-scabrous and less scapose 
variation—is one of the most peculiar forms and perhaps 
separable as a variety when better known. It has usually 
entire broad cotyledons. 


EE. ramosa has entire or barely notched broad cotyledons. 
Some specimens from Santa Cruz Island are only a few 
inches in height, branching from the base; and a straggling 
form has been collected on San Clemente. It is not 
‘strictly maritime, growing only within reach of the sea 
spray;’ Mr. Brandegee found it in abundance near the 
summit of Santa Cruz Island. 


E. glyptosperma.—The seeds are not really pitted, as may 
be seen by examination of the immature ones; the retic- 
ulations are covered, as well as nearly all of the intervals, 
by a gray scurf, like that which appears in many of the 
other forms. 
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FE. modesta.—Examination of Mr. Parish’s No. 1951, 
shows some curious discrepancies between the specimen 
and the description. The flowers do not nod in the bud, the 
petals are often entire on the margins, the anthers and fila- 
ments of about equal length. The stamens which in the 
description are said to be definitely 8 ‘‘in two rows on op- 
posite sides of the pistil’’—whatever that may mean—were 
found to be ten in the first flower examined, three on the 
base of two petals, and two on the alternate ones. 


E. tenuifolia is the best defined of all the forms, but it 
has not been enough collected to determine the constancy 
of its characters. So far, only nearly scapose forms with 
2-lobed calyptras and tuberculate-scabrous seeds are known. 


III. Miscellaneous Studies. 


RaAMNus crocEA Nutt. 2&. dlicifolius Kell. &. insularis 
Greene. 

In the vicinity of San Francisco this plant grows as a 
small, straggling shrub, with very small leaves. On the 
slopes of Mt. Diablo and in Lake County it frequently at- 
tains a much larger growth. Dr. Kellogg, who described 
this robust form under the name of &. iicifolius, notes that 
it is often as much as six inches in diameter, and a wood 
section brought by the writer from the vicinity of Antioch, 
which was cut from one of the branches of a small tree, 
exceeds that measurement. Excepting increased size of 
trunk and leaves, it differs in no way from the ordinary 
form. 

Var. PILOSA Trelease Mss., from the Santa Maria Valley, 
in the mountains back of San Diego, is the most distinct of 
the known forms. The leaves are revolute, and all parts of 
the plant pilose. It is insufficiently known, only fruiting 
branches having been collected. 


fi. insulus Kell., must still be considered doubtful, for, 
though both the specimen and the figure so marked, are 
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undoubtedly £&. crocea, they do not agree with each other 
nor with the description, in which the fruit is said to be 
‘‘greenish-black,’’ and the leaves ‘‘ thin, repand-mucronate 
dentate.” 


Ruamnus CatirornicA Esch. 2. oleifolius Hook. R. 
tomentellus Benth. Rk. rubra Greene. 

The depauperate form described under the latter name 
grows at an altitude of from 4000-6000 feet on the east- 
ern slope of the Sierra Nevada, in poor soil composed of 
disintegrated granite sand. On the western slope, in richer 
soil, it isa much more robust plant at the same altitude, 
and descending along the line of the Central Pacific Rail- 
road it merges by almost imperceptible gradations into 
f. tomentellus. The description contains some errors. The 
author says: “Species allied to the evergreen 2. Californica 
of the western part of California, which is of a quite differ- 
ent floral character, its calyx segments being rotate-spread- 
ing, its filaments subulate and sufticiently elongated to bear 
the anthers clear above the petals, which latter are entirely 
destitute of the hairiness which a good magnifying power 
reveals in 2. rubra, so designated partly because it will be 
an easy and euphonious name, and partly because the outer 
bark has a red-brown tinge very unlike that of the species 
with which it will stand in closest juxtaposition.” Else- 
where he says that the berry is two-seeded, pyriform, and 
the seeds narrowed at the base. 

Examination of hundreds of growing plants of all the 
forms shows that so far as the flowers are concerned there 
is scarcely a perceptible difference. The young stems are 
red-brown, the old ones gray, quite as much so in our sand- 
hills as at Truckee. The petals are bifid and cucallate in all 
the forms never ‘‘ concealing the anther,” no more naked in 
the coast than in the mountainform. The berries of all the 
varieties are often 2-seeded, and when so are not depressed- 
globose; those of FR. rubra when, as often, 3-seeded, are as 
much so as in any other form, and the differences of the 
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seeds are trivial and inconstant. The leaves are deciduous 
at high altitudes; even our form at the level of the sea loses 
most of its leaves in midwinter, as I have often had occasion 
to remark in looking for the cocoons of Telea ceanothi. 


Rh. Californica varies greatly in size and habit. It is 
usually a bush from 4-12 feet high. Immediately along 
the coast, in unprotected situations, it is apt, hke so many 
of our coast plants, to become prostrate, forming circular 
patches 6-12 feet in diameter, the stout branches often 
more or less covered by the soil. In Marin County it often 
makes a small compact tree, 15-20 feet in height and 25-80 
inches in circumference. 


All our forms, running together, seem also to run into 
Rh. Purshiana, but the latter is not sufficiently well known to 
me, especially in mature fruiting specimens, to allow the 
formation of a definite opinion on the subject. 


Purshia glandulosa Curran.—Fuller material from various 
localities in California and Nevada has convinced me that 
Dr. Gray was right in looking upon this as a mere form of 
P. tridentata DC. 


Havya ARBorEA (Kell.) Wnothera arborea Kell. Hauya 
Californica Watson. 


The anthers are not aristate and the filaments are deltoid, 
those opposite the petals much shorter than the others; the 
style is tortuous near the summit; the wing of the seed tri- 
angular-acuminate, longer than the body; and the lower half 
of the calyx-tube hairy within. The generic character 
must therefore be modified in some respects. 

This plant bears a considerable resemblance to our famil- 
iar Zauschneria. The habit is very similar, as well as the 
shape of the calyx-tube, and attachment of the petals. The 
anthers in Dr. Kelloge’s colored drawing are represented 
yellow, but in more recent specimens they are found to be 
rose-colored like the petals. 
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ZAUSCHNERIA CALIFORNICA Presl.: Z Mexicana Presl. 
Z. latifolia, tomentella, villosa & cana Greene. 


The characters on which these later species were founded 
are not well borne out by the specimens. Why a plant 
with a woody perennial base should not be called suffru- 
tescent is hard to understand, and a strictly entire-leaved 
Zauschneria has probably never been collected, certainly 
not by the author of Z. cana, whose own specimens though 
having lost most of their broader leaves, retain sufficient 
to show that they are frequently denticulate. The broader 
leaves of Z. villosa are feather-veined, the narrower ones of 
4. latifolia and tomentella are not, and these two forms may 
be collected from the same root, although the latter is said 
by the author to have a good seed character—the difference 
between ‘‘clavate-oblong.” and ‘‘almost pyriform” The pu- 
bescence, size of the flower and length of the filaments vary too 
much, even in the same plant, to be of any value in classifica- 
tion. Mature seeds are not often collected, either because 
their season is so late oron account of the ravages made by 
the larva of a small moth, which inhabits its capsule. The 
species is very abundant throughout the state, the forms 
growing in the Sierra Nevada usually having rather broad 
leaves, either slightly or densely pubescent, and the 
southern forms, unless in shaded localities, much nar- 
rower ones with the leaves of the undeveloped lateral 
branches fascicled in the axils. The form described as 
Z. villosa grows from Monterey southward, and runs into 
var. microphylla (Z. cana Greene), both on the mainland 
and on the islands. 

About San Francisco Bay it is probably most abundant 
on Angel Island, where it varies extremely in the form of 
the leaves, pubescence, and size of the flowers. The cap- 
sules in some of the plants have a very peculiar look, being 
more than an inch long and twisted like the bud of a con- 
volvulus. 

The flowers of Zauschneria are horizontal, and in opening 
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the two upper petals become more or less erect, the two 
lower lying in the plane of the calyx-tube, but if from any 
cause the bud is held erect, the flower opens regularly. 
The lobes of the calyx-tube are usually erect, sometimes, 
though rarely, reflexed. The globular base is 8-sulcate 
with as many ribs arising from the grooves, four of them 
continuing to the end of the calyx-lobes, and the alter- 
nate ones terminating in a series of anastomosing 
arches at the base of the petals, which therefore have a tri- 
angular attachment. The base of the calyx is lined by an 
adnate disc terminating at the narrowest part of the tube 
in eight lobes, which are very variable in size and shape, 
sometimes reduced to an irregular line. The erect longer 
lobes are attached to the calyx nerves; the alternate shorter 
ones either reflexed, or erect and pouch-like in front of the 
petal nerves. The filaments spring from behind the lobes 
of the disc, and are adnate to the nerves, becoming free 
near the summit of the tube; those opposite the petals 
about a line below their insertion. The pollen grains are 
very large, with rounded angles. 

The floral structure here described is very similar to that 
of Boisduvalia, and still more to certain species of Epilo- 
bium, especially HE. obcordatum. Indeed the differences 
between this plant and Zauschneria are so very slight that 
it is difficult to see upon what grounds they can be generic- 
ally kept apart. 


CENOTHERA OVATA.—The perennial root occasionally 
attains a diameter of 2-3 inches, and the leaves are 
sometimes used as a salad. In the section Taraxia, to 
which it belongs, the structure of the calyx-tube is 
very similar to that of Gongylocarpus, and throws some 
light upon the peculiar method of fruit formation in that 
genus. In @. ovata and its allies, the pistil is not free in 
the tube, which is closed at the throat by an adnate disk, 
from the margin of which the petals and stamens are decid- 
uous, the remainder of the floral organs being completely 
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persistent unless broken by accident. The so-called calyx- 
tube in this case is absolutely continuous with the ovary, 
the placent bearing seeds at the lower part and abortive 
ovules above, diminishing upward until they are gradually 
lost in the walls. It is therefore probably to be considered 
as an upward prolongation of the ovary, like, but much ex- 
ceeding that seen in GZ’. gaureeflora and several other species. 


Evucuaripium Brewer Gray = Clarkia Breweri & Saxeana 
Greene. 

The genera of Onagracez, as at present accepted, are 
difficult of definition and often confluent, but Hucharidiwm 
seems to be quite as good as many of the others. It differs 
from Clarkia in its long filiform calyx-tube, its free, 4-lobed 
disk, four instead of eight stamens, and its peculiar papil- 
lose, scale-margined, shell-like seeds. 

Whatever differences of opinion there may be as to the 
generic validity of Hucharidium, there can be none as to the 
specific value of Clarkia Saxeana, the specimen having been 
compared both with Brewer’s original and with more recent 
specimens from Fresno County, and found to be exactly 
the same, a conclusion which almost any one taking the 
trouble to read Dr. Gray’s description of H. Breweri, Proc. 
Am. Acad. vi. 532, would probably reach without seeing 
the specimens. 


Clarkia is much more closely related to Godetia than to 
- Eucharidium, having, in common with the former, 8 sta- 
mens, an obconic calyx-tube with adnate disk, and simi- 
lar seeds. All distinctions founded upon the form of the 
petals are broken down by such species as G. biloba, often 
with 2-lobed cuneate petals, and G. epiloboides, sometimes 
hardly distinguishable from Clarkia rhombipetala. 


The appendages in the calyx-tube of many of these spe- 
cies, which I have considered to be the lobed margin of an 
adnate disk, are often mentioned as scales at each side of the 


BOTANICAL NOTES. Doe 


base of the anthers—they are certainly directly in front of 
and often adnate to them for some distance. 


Godetia micropetala Greene.—Original specimens of this 
show that the calyx-tips are free in the bud, the seeds in 
one row in each cell. The anthor states that it is 2-costate 
on the alternate angles, and that ‘‘in aspect it is so unlike 
G. purpurea as to preclude the supposition of its being a de- 
formed state of that species.” As G. purpwrea belongs to 
the subdivision “tips of the calyx not at all free in the 
bud: sides of the capsule not 2-costate: seeds in 2 rows in 
each cell’, this is probably true, but perhaps a brief exam- 
ination will showit to be a little nearer G. quadrivulnera. 


HELIANTHELLA CALIFORNICA Gray.—Numerous specimens 
from Howell Mountain, in Napa County, show, in many of 
the heads, a well-developed pappus identical with that of 
the somewhat more scabrous form of the high Sierras, de- 
seribed in Bull. Cal. Acad. 1.89, as H. Nevadensis Greene. 
The description and notes there given furnish a striking ex- 
ample of the difficulties under which the mere closet bot- 
anist labors; one accustomed to field studies and able to 
speak from the vantage-ground of familiar knowledge of the 
plant as it grows on our western hills and mountains, would 
hardly have been led into describing the form found in the 
Coast Range as ‘“‘monocephalous” with leaves all opposite, 
and he would have probably known that the stems of the 
Sierra form, described as “‘simple, bearing at summit about 
three short-peduncled heads,” were, in reality, frequently 
more branched than the other form, and often bore seven 
or eight heads; that on stems springing from the same crown 
the leaves were sometimes all alternate, sometimes all oppo- 
site, sometimes a mixture of the two; and that the akenes of 
both, but especially of the coast form, were quite variable 
in shape. 
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Mimulus lL. . 
Diplacus Nutt. Hunanus Benth. Mimetanthe Greene. 


The recent attempt to divide Mimulus by restoring Dipla- 
cus and Hunanus to generic rank, and instituting a third 
genus for a single species, was, I think, very properly met 
by Dr. Gray, who reduced the whole to synonomy. The 
following notes will probably strengthen his views, though 
they alter the bounds of, or even render unnecessary some 
of his sections. 

Diplacus, even as a section, rests only on its shrubby 
habit. Its dehiscence ‘‘by the upper suture only, from 
base to near the apex, the valves spreading into a boat- 
shaped open pod,” which was the principal reason given for 
its restoration to the rank of a genus, is exactly that of the 
greater number of the species of Hunanus, being caused by 
the broad basal attachment and posterior (upper) gibbosity 
common to both. 


MimuLus GLUTINOSUS Wendl. JZ puniceus Steud.; Dip- 
lacus glutinosus, latifolius, puniceus, longiflorus & leptanthus 
Nutt.; D. stellatus Kell.; D. arachnoideus & parviflorus 
Greene. 


Dr. Gray, in Sup. to Syn. Flora, recognizes only of all 
these forms, the red-flowered WZ. puniceus, ‘‘until intermedi- 
ate colors are met with,” a condition already fulfilled by 
Mr. Brandegee, who collected specimens with orange-yel- 
low flowers on Santa Rosa Island. 

The pubescence of Diplacus, partly simple, partly of 
branching hairs (found sometimes also in Hunanus, as Dr. 
Gray has noted), varies very much even on different plants 
of the same form; the lobes of the corolla differ a great 
deal in size and shape, a thing which happens in Jdmulus 
much oftener than has been supposed, and the tubercular 
enlargement at the apex of the capsule, though common, is 
inconstant even in the typical form of this vicinity. 
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D. stellatus Kell., has been described as having very small 
flowers, entire leaves and a stellate (whence the name) pu- 
bescence. The specimen from which the description was 
drawn was badly dried and its characters obscured, but 
another brought since from the original locality shows 
that the leaves are dentate and the flowers of the ordinary 
size and form. The stellate pubescence is probably derived 
from some neighboring plant, being loosely involved in the 
tomentum and haying no apparent connection with its host. 

D. arachnoideus, in specimens brought by Mr. Brandegee 
from Santa Cruz Island, is often nearly destitute of the 
“cobwebby” hairs. The flowers are salmon-colored and of 
the general form of latiflorus and longifolius. 

D. parviflorus is a mere form of var. puniceus. 


¢ MimuLASTRUM Gray. 


This section of only two species is separable from Huna- 
nus only by the peculiar corolla. If the capsule of JZ. Mo- 
havensis Lemmon, proves to be as variable as Dr. Gray, Sup. 
Syn. Flora, 444, notes M. latifolius to be, the second spe- 
cies, WM. pictus, will, as I have always suspected, be but a 
variety of it. The capsule of the latter is almost exactly 
that of MW. glutinosus. 


@ CENOE Gray. 


If this section be maintained it must be on the form of 
the corolla alone, the capsular characters being too differ- 
ent. Mature fruiting specimens of JZ. tricolor and Douglasii 
are still too little known to determine their dehiscence with 
certainty, although from their structure it is probably like 
latifolius. 


M. aneustatus (Greene.) Hunanus angustatus Greene— 
All credit for the discrimination of this species belongs to 
Dr. Kellogg, who described it under the name JZ Clarkii, 
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and until recently the only specimens in our herbarium 
were those collected by Joseph Clark, of Mendocino County, 
for whom he named it. His description was read at the 
meeting of the Academy of June 4, 1877, but as the society 
published nothing from 1876 to 1884, the manuscript, with 
a colored drawing showing the flowering plant of the nat- 
ural size as well as the dissected parts, remained in the 
herbarium with the specimens. Some curious errors in his 
drawing and description having been adopted by the author 
of UW. angustatus, require correction.—The calyx is some- 
what funnelform, the tube, after flowering, contracting 
above the short ovate capsule; orifice oblique; the upright 
obtuse teeth about a third as long as the tube. The seeds, 
like those of I. tricolor, are regularly reticulated on the sur- 
face. The capsule is 1—2 lines in length, ovate, pointed, only 
slightly indurated at the anterior and posterior sutures, and 
very slightly sulcate at the lateral ones. The dehiscence 
is circumscissile at the largest part near the base, the pla- 
cent separating very tardily if at all. I have not yet 
been able to determine whether they break off at the base 
or, remaining attached to it, break away from the septifer- 
ous sutures. This seems a very anomalous capsule for 
a Mimulus, yet the species is so closely related to tricolor 
that it was for a long time included under it as a variety, 
and careful examination shows that it is but a modifica- 
tion of the ordinary formation in Hunanus as well as in 
Diplacus. It can readily be observed in the latter, the 
opened capsule soon falling from the base, which retains its 
portion of the septum. 


M. arropurPurevs Kell. (MZ. Kelloggii Curran.) and MW. 
latifolius are both dehiscent in the ordinary manner of Huna- 
nus—completely by the posterior suture, and the valves so 
firmly coherent in front that if separated by violence the 
capsule tears irregularly and not along the suture. The 
last species, in flowering specimens brought by Walter E. 
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Bryant, from Guadalupe Island, and by Mr. Brandegee, 
from Santa Cruz Island, proves not to be so different from 
the rest of the section as was supposed, the tube of the 
corolla below the expanded throat being nearly twice the 
length of the calyx. 


@ HKunanus Gray. 


Of the species properly belonging to this section, most of 
them running too closely together, and probably by ample 
collections and more study reducible at least by one-half, the 
following have their capsules in dehiscence separated by the 
whole length of the posterior suture, remaining coherent by 
the whole or the greater length of the anterior one-—J. 
brevipes, Bolanderi, Torrey, Rattani, subsecundus, Laynec, 
Bigelovii, Parryi, Fremonti, nanus and Austine. 


M. mephiticus and M. leptaleus—f correctly identified— 
open to the base by both sutures, and M. Whitney is too 
scantily represented in our herbarium to admit of study. 


§ Eumimutus Gray, including Mimuloides Gray, Eryth- 
ranthe and Simiolus Greene. 


* Placente more or less separated at the top, in one 
species nearly to the base. 


M. vrubellus (including Hunanus Breweri), Suksdorfi, 
montioides, Palmeri (including exiqguus & androsaceus ), 
primuloides, cardinalis, Lewisii, Parishit and pilosus. 


M. PRIMULOIDES Benth.—This plant is not always scapose, 
especially at lower altitudes, often having a stem as long as 
the peduncles with 6-9 pairs of leaves and two or more 
peduncles springing from different axils. I have not ob- 
served it to be viscid or slimy, though growing in damp 
meadows; its long hairs are dewy in the morning and wet 
the hands when passed over it. 
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M. RUBELLUS Gray, needs careful study in the field. In 
some forms at least, and especially through montioides, it 
approaches J. bicolor so closely in the structure of the calyx, 
as well as in the corolla, that if the separated tips of the 
placentz are found inconstant, it will be difficult to keep 
them apart. 


M. Panrisuit Greene, judging by the roots, is certainly 
perennial, though quite possibly it blooms also as an annual. 
The lobes of the corolla are emarginate; the seeds reticu- 
late on the surface, but the coat is certainly not loose. 


Mimvuus Pitosus (Benth.)—AHerpestis pilosa Benth., Comp. 
Bot. Magazine, ii. 57 (1836). DC. Prod. x. 394 (1846). 
Mimulus exilis Durand, Pac. R. KR. Reports, v. 12, t. 12 
(1855). Mimulus pilosus Watson, Bot. King 225. Jhmetanthe 
pilosa Greene, Bull. Cal. Acad. i. 181. 


The characters of this plant are obscured by drying under 
pressure, on which account it has long been misunderstood. 
The calyx is ovate-ventricose, much like that of JZ Rattani, 
rather deeply 5-suleate, often weakly angled and nerved, 
and the placente are separated three-fourths of their length. 
The plant shares its ‘‘ sickening solanaceous odor” with 
Mimulus pictus and at least some forms of J. Bolanderi. 


* * Placente firmly united their whole length. 


It is to be hoped that any future revision of this section 
of Mimulus will include all the known forms, especially the 
South American and Mexican, most of which are very 
doubtfully distinct from ours. 


M. sicotor Hartw., although its placentz in all forms 
known to me are firmly united to the top, is anomalous in 
this division, being most closely related to rubellus, as 
noted above. 


M. moscuatus Dougl, var. SESSILIFOLIUS Gray. J. inodor- 
us Greene, who in separating it from the former species 
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says: ‘‘Quite distinct from the true musk plant, being of 
more than twice the size, scentless, and possibly only an- 
nual; certainly never rooting at the joints.” Elsewhere he 
says the seeds are white. 


I observed it this year on Howell Mountain, Napa County, 
strongly musk-scented, rooting at every joint in contact 
with the damp earth, undoubtedly perennial by a great mass 
oi creeping rootstocks, and its seeds exactly as in the 
typical form, and similar observations have been recorded 
by Mr. C. BR. Orcutt, of San Diego, and others. 

The musky odor of this variety, and perhaps of the type, 
varies in different plants and at different hours, being appar- 
ently very much stronger in the early morning when covered 
with dew. 


Var. LONGIFLORUS Gray. J. moniliformis Greene.—Dr. 
Gray was certainly in error in dividing moniliformis and 
retaining a part of it under that name; for as all the forms, 
whether glabrous or pubescent, have, at least occasionally, 
moniliform rootstocks and similar flowers, they will have 
to go together under the same name, whatever it is decided 
to be. 


M. pentatus Nutt. in forms from the Sierra Nevada 
seems to approach JZ Juteus much more nearly than it does 
any variety of JZ. moschatus. 


M. Scouuert Hook., is still insufficiently known. 


M. surevs L. MM guttatus DC. MW. rivularis & variegatus 
Lodd. IM. Smithii Lindl. M. Tilingit Regel; I. micro- 
phyllus Benth. MM. Geyert Torr. JM. glaucescens, Halli, 
nasutus & arvensis Greene. 


Any classification of the forms of Minulus luteus and 
related species, on the basis of ‘‘ annual” or “‘ perennial,”’ 
is not only entirely wrong, but very mischievous, leading 
directly to the inordinate multiplication of names. It is, 
at best, feebly perennial by what may be termed successive 
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srowth, no part of the plant, probably, living more than a 
year, and then only in favorable places, such as living 
springs or swampy places. All those growing in the fields, 
on rocks or the banks of soon-drying streams, embracing 
nine-tenths of all the individuals, are strictly annual, seed- 
ing themselves and dying early. 


In the matter of rooting at the joints—probably all the 
forms do so under certain circumstances, the annual ones 
very slightly, if at all, for obvious reasons; and the rank- 
erowing, upright ones, of course, only from those joints in 
contact with the ground. Besides this, wherever even the 
prostrate branches are kept, by a layer of leaves or twigs, 
or by other plants, from close contact with mud or water, 
no roots spring from them. 


About the coast and the foothills of the Sierra Nevada 
Mimulus luteus is usually glabrous in all its forms, or occa- 
sionally somewhat pilose. It is often glaucous, pubescent 
and somewhat viscid at moderate elevations; more glabrous 
again in the higher (I am speaking of the middle Sierra 
Nevada, along the line of the Central Pacific Railroad, and 
the time being late in September, only of the perennial 
forms growing in wet places); and passing the summit, 
again pubescent as the altitude decreases. About Reno, 
the eastward limit of these field studies, both glabrous and 
pubescent forms grow together in the irrigating ditches; 
and notwithstanding previous observation of clammy-pu- 
bescent and viscid forms, it was with much astonishment 
that in one locality the plants were found to be almost as 
slimy as Jf moschatus, the secretion, however, confined 
principally to the peduncles and calyxes. This same form 
showed in many of its flowers a strap-shaped, sterile fila- 
ment, adnate to the posterior wall for half or two-thirds of 
its length, the free portion projecting from the throat of 
the corolla, and of the same color. Occasionally a perfect 
fifth stamen occurred. 
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The flowers of luteus are, as every observer has noticed, 
exceedingly variable in size, with no constant relation to 
that of the plant. They are equally variable in shape: the 
lobes plane emarginate or obcordate, the lower one espec- 
ially having a wide range; the throat usually only partly 
closed by two longitudinal swellings, is sometimes entirely 
so by their greater development; by a protrusion of the 
upper side; or, as was observed in some of the high mount- 
ain forms, the closing of the throat is effected by a twisting 
of the middle lobe of the lower lip, one side of which is 
often turned up, thus bringing it at right angles against the 
upper, and obstructing it completely. 


The calyx, being less altered by pressure than the fragile 
corolla, has had much more attention given it, and it must 
be already apparent that no lasting distinctions can be 
drawn from its comparative width, degree of inflation, or 
length of teeth. It is not at all difficult, as has been 
proved, to select from a field filled with annual forms, an 
apparently good species founded on the calyx alone; but it 
is hoped these few notes, by calling attention to the neces- 
sity of a truer observation than that induced by the wild 
rush for new species, will bring from our local botanists 
a mass of notes and material concerning our variable 
plants which will tend to discourage such hasty and ill- 
considered work in the future. 


Most of the synonymy given above has been so often dis- 
cussed that a repetition would be useless here. 


M. Halli Greene.—The type of this species is labeled 
“Rocky Mountain Flora, Lat. 40, Mimulus luteus L., from 
seeds, Athens, Ill., 1864; E. Hall,” and is exactly one of 
the annual forms of luteus, with flowers no smaller than 
are often found on Californian specimens. 


M. Glaucescens Greene.—The only reasons given for the 
making of this species are that it is glaucous and most of 
the leaves connate-perfoliate; as this last occurs in most of 
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the forms—there even being in the herbarium one of the 
typical specimens of J/. nasutus Greene, collected by Rey. J. 
C. Nevin, Los Angeles, 1885, with the same peculiarity—it 
can hardly serve as sufificient excuse. 


“M. nasutus & M. arvensis Greene, are the extremes of our 
annual forms, separated only by the shape of the calyx, 
M. microphyllus Benth. being so characterized as to include 
the intermediate ones. 7 


M. Tilingu Regel.—The ‘‘ matted, fleshy, amber-colored, 
subtranslucent root-stocks,” which are supposed to distin- 
guish this from the other forms of Juteus, are to be found 
only in plants which have not sufficient soil to hide those 
usually subterranean members from the direct action of the 
light. 


M. tacintatus Gray.—To this species, which is very 
donbtfully distinct from JZ luteus, belong M. Hisenw Kell., 
and MW. nudatus Curran. 


The following species seem quite closely related, and 
probably all of them in suitable locations would be found 
to root at the joints, in all the prostrate branches. 


M. atapratus HBK., or its variety adscendens, I have never 
seen, except in so far as represented by JZ Hallii Greene, 
which, as noted above, is undoubtedly luteus ; but the var. 
Jamesii, or at least Dr. Palmer’s No. 62, of 1885, comes 
quite near MW. floribundus. 


M. arstnoipes Dougl. and M. PpepuNcuLaARIS Dougl., espec- 
ially the first, should be carefully collected for variations. 
Most of the specimens in herbariums, as in ours, are prob- 
ably the early, upright and nearly simple ones. 


M. rnconspicuus Gray, with its varieties latidens and 
acutidens (M. acutidens Greene), will probably be found to 
include Jf. Pulsifer Gray, also. 


M. FLoripunDus Dougl.—The more glabrous form, col- 
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lected by the writer at Tehachapi, and described under the 
name of I. geniculatus Greene, is bent at the joints in a 
not always vain effort to produce roots —a peculiarity 
which is often shared by the typical form. 


CASsTILLEIA FOLIOLOSA Hook. & Arn.—The relative propor- 
tions of galea and tube, which form the principal distinction 
between this species and C. lanata Gray, as well as the 
length and width of the leaves, are found to be variable. 
The appressed woolin the latter species is usually branched, 
though less so, and softer than in the first, and some of our 
specimens of lanata are obviously woody at the base. The 
species are brought still closer by the form collected on 
Santa Cruz Island by Mr. E. L. Greene, and later from 
that place and Santa Rosa Island by T. S. Brandegee, and 
described under the name of C. hololeuca Greene. In the 
description, the calyx is said to be ‘‘ deeply cleft on the 
upper side, merely lobed on the lower; but singularly 
enough, the author’s own specimens show them to be about 
equally cleft beforeand behind. The leaves, also, are often 
much wider than stated, and the bracts, according to Mr. 
Brandegee, who “brought fine specimens to prove it, are 
usually red. The plant, though generally more shrubby 
than foliolosa, is often like it only woody at base. 


SPHACELE CALYCINA Benth.—This is, evidently, another of 
our variable species. Bentham describes the leaves as 
‘‘irregularly dentate,” and the corolla as ‘‘white?’—we 
find it running from ochroleucous, through various dull 
shades, to purplish, and the leaves either dentate crenate 
or entire, with cuneate, sub-hastate or cordate base; the 
floral sessile, the others wing-petioled. It is often low and 
depauperate, but in sheltered places away from the imme- 
diate coast—as on Mt. Diablo—it makes a strong shrubby 
erowth, three or four feet high. 


Var. GLABELLA Gray, seems hardly worth the rank, run- 
ning directly into the ordinary form. 
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Var. WALLACE! Gray, (S. fragrans Greene), differs from the 
type in being more villous and having more glabrous nut- 
lets, and a less broadly campanulate calyx, with longer and 
more slender teeth. The corolla is purplish in all the 
specimens seen; otherwise, like the common form about 
San Francisco. The leaves are much the same, but the 
villous pubescence masks the immersed glands, on which 
the ‘‘resinous-viscidity”” of the common form depends. It 
is, of course, impossible to accommodate everyone’s taste, 
but it will be amusing to most Californians to hear our 


‘“‘wood-balm”’ stigmatized as having an ‘ ill-smelling 
leaf.” 


ERIOGONUM LATIFOLIUM Smith. #. arachnoideum Esch. 
Li. nudum Dougl. £. oblongifolium, auriculatum & affine 
Benth. L. grande & rubescens Greene. 


The two species LZ. latifolium and HF. nudum, recognized in 
the Botany of California, were even then known to approach 
each other very closely, and observations since made, prove 
that they can no longer be kept apart. LH. latifoliwm was 
described from the form found only along the immediate 
coast, and extends but a short distance inland, merging 
by gradations into nudum, which was supposed to differ 
from it in having fistulous peduncles, glabrous involucres, 
and smaller and more scattered heads. In collections made 
during the past two years, all these distinctions are found 
to fail—nuduwm, from the interior, with small scattered 
heads, often having pithy ‘ peduncles” and involucres 
as tomentose, as in L. latifolium of the coast. 


L. grande Greene (E. nudum var. pauciflorum Watson), is 
stated to be ‘“‘near HL. nudum, but distinguished by its 
rotate perianth and villous filaments.” The author was 
probably misled by the somewhat ambiguous wording 
of Bot. Cal. ii. 26, for in all the length and breadth 
of our State the writer never saw a specimen of nudum 
which did not have filaments villous at the base, and 
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the perianth rotate—at least until after flowering it 
folded itself round the akene. Specimens nearly as large 
as those described, have been collected at Tehachapi Pass. 


E. rubescens Greene, which also has ‘‘ filaments villous at 
base,” differs in no way from the ordinary form of nudum, 
with glabrous involucres, and more or less fistulous stems, 
except in having flowers of a deeper rose-color than usual. 
It is, however, found in paler and even white forms on the 
same island, as is shown by Mr. Brandegee’s specimens, 
and an almost identical form was found by the writer near 
the Klamath River, in Siskiyou county, with not “ sulphur” 
but bright yellow flowers. 


EH. arborescens Greene, and FH. gigantewm Watson, are 
the luxuriant island forms respectively of . fasciculatum 
Smith, and L. cinereuwm Benth., differing in no way from 
some of the mainland forms of these species, except in hay- 
ing wider leaves and a more diffuse inflorescence. 
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DESCRIPTION OF A NEW SPECIES OF CYPRINODON. 


BY C. H. & R. 8S. EIGENMANN. 


The new species of Cypinodon described below was col- 
lected in a hot spring locally known as ‘‘Saratoga Spring,” 
in the south arm of Death Valley, Inyo County, California. 


The types are in the collection of the California Academy 
of Sciences. 


Cyprinodon nevadensis sp.n. 
Types No. 580. 3 specimens, .04-.044 m. W. H. Shafer. 


Head 3}-32 (33-4 in total); depth 23-22 (27-81); D. 10-11; 
ATs ats 1. 265-tr. 9-10! 


Form of C. variegatus, the back in front of the dorsal - 


conspicuously broader and less trenchant. 

Kye 3-33 in the head, 12-1} in interorbital. 

Exposed portion of the humeral scale not larger than 
some of the other scales. Intestinal canal little more than 
twice the entire length. Origin of dorsal equidistant from 
base of caudal and middle of orbit or much nearer base o7 
caudal. Base of dorsal little if any longer than snout and 
orbit. Highest dorsal ray 13-2 in head. Caudal rather 
broadly rounded 14 in head. Highest anal ray 13-2 in 
the head. Ventrals very short, inserted in front of the 
dorsal. 

Color in spirits, dark gray with an indistinct darker lat- 
eral band, and indistinct lighter vertical streaks in the 
female. Dorsal in the male almost uniform black; in the 
female lighter with a blackish spot on its posterior rays. 
Caudal margined with white, within which is a broader 
blackish crescentiform band, most conspicuous in the male. 
Pectorals, ventrals and posterior half of anal, blackish in 
the male, light gray in the female. 
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January 17, 1887,—Statep Mrerina. 


The PRestDENT in the chair. 

The following were elected resident members :— 

C. Max Richter, Charles H. Hinton, N. W. Spaulding, 
William G. Badger. 

Walter E. Bryant was proposed for membership. 

President Harkness read his inaugural address. 

A vote of thanks was presented to all the retiring officers, 
as well as to those re-elected, for the services performed by 
them in behalf of the Academy. 
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The following papers were read :— 

Botanical Explorations on the Island of Santa Cruz, by 
Edward Lee Greene. 

Certain Changes in the Flora and Fauna of Califor- 
nia, which have taken place since 1850, by H. H. Behr. 


February 7, 1887.—Sratep MEETING. 


The PReEsIDENT in the chair. 

The following were proposed for membership:— 

Frank Soule, F. V. Hopkins. 

Dr. Behr called attention to the donation by Capt. Lucas 
of two volumes on Reptiles. 


The following papers were read :— 

Ocean Currents and their Influence on the Climate of 
California, by C. M. Richter. , 

New Species of Fungi, by H. W. Harkness. 

Dr. Behr read the following obituary notice of Dr. Isaac 
Lea, the first honorary member of the Academy. 


The eminent scientist Isaac Lea, whom we now are called upon to mourn, 
was the first honorary member of our society, having been elected to that 
position on the proposition of L, W. Sloat, one of our founders, as long 
ago as July 15, 1853. 

Born in Wilmington Delaware, of Quaker parents, in 1792, he had reached 
the advanced age of 94 at the time of his death, retaining his faculties and 
capacity for work almost to the last. 

His long and active life was devoted in great to scientific pursuits, and his 
attention was early directed to mineralogy, in the study of which he became 
familiar with fossil mollusks. His studies of the land and fresh water 
shells with the literature of which his name is indissolubly linked, began in 
1825, and continued almost to the time of his death, in December 8th, 1886, 
and his industry was such that the bibliography of his works published ia 
1885, as Bulletin No. 23, of the U. S. National Museum, fills 278 pages. A 
large number of these writings are in our library, either occurring in the 
proceedings of societies or presented by himself. He was a member of 
many scientific societies both American and foreign. He presided over the 
Philadelphia Academy of Sciences for several terms, was President of the 
American Association for the Advancement of Science, in 1860, and filled 
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many other positions of honor and trust. His life is one of which scientists 
of all countries and especially Americans, may well be proud. 


The following were announced as having been appointed 
Publication Committee :— 


H. W. Harkness, EK. L. Greene, C. G. Yale, George 
Hewston, J. G. Cooper. 


The appointment was announced of the following Cura- 
tors :— 

Botany—M. K. Curran, HE. L. Greene. 

Ethnology and Osteology—David Wooster. 

Mammals and Birds—HE. F. Lorquin. 

Fishes, Reptiles and Radiates—Rosa Smith, H. F. Lor- 
quin. 

Geology and Paleontology 
Jr. 

Mineralogy—Melville Attwood, C. D. Gibbes. 


EK. 8. Clark, John Hewston, 


February 21, 1887.—Srarep MEETING. 


The PRESIDENT in the chair. 
Walter E. Bryant was elected a resident member. 


Additions to Museum :— 

Specimen of magnetic iron ore, by George Davidson. 

The following paper was read:— 

The power of adaptation of Insects, by H. H. Behr. 

President Harkness spoke on the fungoid diseases of the 
Sycamore. 

C. M. Richter read a supplemental paper on Ocean Cur- 
rents. 
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March 7, 1887.—StatED MEETING. 


The PRESIDENT in the chair. 
F. V. Hopkins was elected a resident member. 
Carl von Hotfmann was proposed for membership. 


Additions to Museum :— 

Specimens of tin ore and bar of tin, by Melville Attwood. 
Specimens of petrified wood, by RB. 8S. Floyd. 

Specimen of Doris, by Joseph Marshall. 

The following papers were read :— 

The Lichens of this Vicinity, by Mary K. Curran. 

The Pacific Coast Alders, by C. ©. Parry. 


March 21, 1887.—Statep MEETING. 


The PresiDENT in the chair. 
Curry W. Tjader was proposed for membership. 


Additions to the Museum:— 

Specimens of fossil leaves, by John Dolbeer. 

Specimen of Octopus punctatus, by Alex. La Plant. 

Specimens of tin ore and stream tin, by Melville Att- 
wood. 


F, L. Clarke lectured on the eruptions of Mauna Loa and 
Kilauea, exhibiting photographs of the locality, taken be- 
fore, during and after the eruptions. 


The following papers were read by title :— 

West Coast Pulmonata; Fossil and Living, by J. G. 
Cooper. 

Occultations of Stars by the Dark Limb of the Moon, 
by George Davidson. 

Continuation of Catalogue of Pacific Coast Fungi, by 
H. W. Harkness. 
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President Harkness gave an address on some geological 
features of Egypt. 

The resignation of Charles G. Yale as Recording Secre- 
tary, and of Carlos Troyer as Librarian were read; the first 
accepted and the second laid over. 


April 4, 1887.—SraTED MEETING. 


The PRESIDENT in the chair. 

The President announced the death of Dr. Albert Kel- 
loge, the last surviving charter member of the Academy. 

Dr. Hewston moved that the reading of the minutes be 
dispensed with, and that the President appoint a committee 
of three to draft resolutions and memorial concerning the 
deceased. 

The President appointed EH. L. Greene, George Hewston 
and H. H. Behr. 

The meeting was then adjourned out of respect to the 
memory of the late Dr. Kellogg. 


April 18, 1887.—Srarep MEETING. 


The PResripENt in the chair. 

Carl von Hoffman was elected a resident member. 
The following were proposed for membership:— 
Adley H. Cummins, George J. Specht. 


Additions to Museum:— 

Sixteen specimens of copper ores and country rock, by 
J. R. Scupham. 

Specimens of lava from Mauna Loa, by F. L. Clarke. 

Specimens of fossil leaves, by J. D. Hoff. 

Vertebra from fossil skeleton found near San Ardo, on 
Salinas River. 
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Specimens of Waldhamia, from Sydney Harbor, by Prof. 
Liversedge. 

F. L. Clarke gave an address on the recent volcanic 
eruptions in the Hawaiian Islands. 


The following paper was read:— 

The Formation, Life and Uses of Sponges, by George 
Hewston. 

The committee on memorial to the late Dr. Kellogg, pre- 
sented the following resolutions and memorial:— 


WHEREAS: Our co-worker in the field of science, DR. ALBERT KELLOGG, 
whose amiable traits of heart and head won the friendship of all who knew 
him, has, by that divine and inscrutable Providence which governs all 
things, been removed from his late sphere of action and consigned to the 
last resting-place of mortal man, be it 

Resolved, That it is with sincere regret that the officers and members of 
this Academy of Sciences have received the announcement of his death, and 
we hereby desire to express our sympathy with the relatives and friends of 
the deceased. 

Resolved, That the memorial paper and the resolutions of condolence and 
respect be spread in full upon the minvtes of this Academy. 

H. H. BEHR, 

GEO. HEWSTON, 

EDW. L. GREENE, 
Committee, 


MEMORIAL. 


Dr. ALBERT KELLOGG, whose death we are called upon to mourn, was born 
in Connecticut, in the year 1813, and had thus passed the three score and ten 
years allotted to man. The early portion of his life was passed in travel 
from place to place in the Southern and Western States, for the sake of his 
health, which was very infirm. It was chiefly during these journeys that 
our departed friend became possessed of that enthusiastic love for the char- 
acteristic traits and beauties of a vegetation where study and investigation 
afterwards, when his health was re established, became the leading objects 
of his life. 

Dr. Kellogg came to California in 1849, settling first in Sacramento, from 
which place he moved ina few years to this city, his home ever since. 

During his travels in the Southwest as well as in his whole subsequent 
life, he was devoted to botanical studies. His enthusiasm for his favorite 
object never failed, and he had the happy faculty of arousing a kindred eu- 
thusiasm in others. Notwithstanding the many odds our departed friend 
had to contend with: the absence of botanical literature in a new country, 
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the want of sympathizing friends following the same line of studies, with 
whom he could have exchanged opinions on questions too complicated to be 
settled without the experience aud co-operation of other observers, he never 
lost courage, and his botanical writings, extending over the period from 1853 
to 1886, were published in various papers and journals of this coast, but 
principally in the proceedings of this Society. The plants described by him 
number over two hundred, and a complete list, carefully sought from all 
sources, was published, in 1885, in the third of our Bulletins. 

He was one of the founders of our Society, and the last one living; no 
other face was so familiar to our members as his, and his cheerful and ami- 
able character endeared him to all. Of late years he very rarely attended 
the meetings of the Adademy, feeling the weight of advancing years and 
preferring to study and work at home. He usually spent, however, some 
portion of nearly every day in the Academy building, devoting his time for 
several years past to making drawings of trees and shrubs of California— 
‘‘ pretty pictures,’’ as he used to call them in his quaint way. 


His guileless simplicity and honesty, as well as his enthusiasm for science, 
made him beloved by all; in all the relations of life his conduct was beyond 
praise. Those who knew him in early days remember well his filial devotion 
to his aged mother, and all who had the pleasure to be in daily intercourse 
with him, praise, with me, his kindness, his patience, and his forbearance. 
Peace be to his ashes ! 


The President announced the death of Frederick H. 
Jenssen, resident member. 


Dr. Behr read the following memorial. 


Dr. Frederic Jenssen, was born in the year 1847, on the island of Rugen, 
and studied natural sciences at the universities of Greifswald and Berlin. 
His studies were directed chiefly to chemistry and especially to explosive 
compounds, in which department he became a recognized authority and was 
for some years so employed in the great tunnel of St. Gothard. 


In the year 1880, he emigrated to Peru, hoping to find in the warm and 
dry climate of its coasts, relief from the laryngeal affection from which 
he suffered, and to which he finally succumbed. While there he received an 
invitation to come to California and occupy an honorable and lucrative place 
in the service of the Giant Powder Company, which position he retained till 
near the time of his death. 

During the whole time of his residence he continued experiments and 
studiesin his specialty, and has at various times contributed to scientific 
societies valuable observations on the causes of so-called ‘‘spontaneous ex- 
plosions”’ and similar subjects, till lingering disease put a stop to investiga- 
tions of the highest practical merit. 

Dr. Jenssen was only forty years of age when death interrupted the 
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studies which would not only have greatly increased our knowledge, but by 
removingsome of the dangers attending the use of explosive substances, 
have greatly benefited the world in general. 


May 2, 1887.—Sratep MEETING. 


The PRESIDENT in the chair. 

Curry W. Tjader was elected a resident member. 

The following were proposed for membership:— 

S. C. Passavant, David P. Belknap, George J. Ainsworth, 
James Denman. 


Additions to Museum :— 

Two pieces of sandstone with fossil leaves, by J. D. Hoff. 

The following papers were read :— 

Botany of the Santa Cruz Islands, by Edward Lee Greene. 

Glass Sponges, by George Hewston. 

Desmids of the Pacific Coast, collected by Mrs. Hanson 
and Miss Haggin, and identified -by Francis Wolle. 


Additions to Library :— 


Brom \correspondentsy:..pcGohee ead aw aan Dee 140 
Biystlomationns r:k Jovtuoeovinds ade dy papas J Last h sth ahem 
By ‘purchases soh) [24 MS Re Pe 6 


F. L. Clarke gave an explanation of several photographs 
of drawings by Capt. Cook at the Hawaiian Islands, copies 
of which were presented to the Academy. 


Dr. Hewston announced the death of William Ashburner, 
resident member, and the following resolution was passed :— 


Resolved, That it is with sincere regret that the officers and members of 
this Academy of Sciences have received the announcement of the death of 
our member, WILLIAM ASHBURNER, and that we do hereby desire to express 
our sympathy with the relatives and friends of the deceased. 
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May 16, 1887.—Starep MEETING. 


The PRESIDENT in the chair. 

The following were proposed for membership: 

Hans C. Behr, L. M. F. Wanzer. 

Additions to Museum :— 

Five specimens of California woods, by H. 8. Durden. 


Additions to Library :— 
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The following papers were read :— 

Ornithological Observations in San Diego County, by W. 
Otto Emerson; read by Walter K. Bryant. 

The Evolution of Figures, by Adley H. Cummins. 

Dr. Behr gave an explanation of the parasitic worms in- 
festing the sticklebacks at Lake Merced. 


The President announced the death of Dr. W. O. Ayres, 
late member, and Drs. Gibbons and Stout were appointed 
a committee to draw up resolutions of condolence and re- 
spect. 


June 6, 1887.—SraTeD MEETING. 


The PRESIDENT in the chair. 
Adley H. Cummins and 8. C. Passavant were elected res- 
ident members. 


The following were proposed for membership :— 
George G. Blanchard, Hasbrouck Davis, F. H. Vaslit, 
Bernard Bienenfeld, Daniel Suter. 


Additions to Museum :— 
Specimens of iron pyrites, by Hans C. Behr. 
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Wood excrescence from Guatemala, by Juan J. Rodri- 
gueZ,. 


Additions to Library :— 
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The following paper was read:— 


Fungi of the Vine, by H. W. Harkness. 


The following resolution, offered by Dr. Hewston, was 
adopted :— 


Resolved, That the President be and is hereby requested to call a special 
executive meeting of the members of this Academy for the purpose of con- 
sidering the propricty of authorizing the Board of Trustees to borrow 
money from the Lick Trust for the purpose of the erection of a building for 
the Academy and the improvement of the Market Street property. 


The following resolutions were presented :— 


Wuerras, The President of this Academy has announced the death of 
Wituiam O. Ayres, one of the original and for a period of several years most 
active members, who, coming to California in the full vigor of manhood, 
supplemented the arduous and honorable duties of his profes-ion by 
zeal in exploring the new fields of scientific research which were found along 
the Pacific Coast, and, being a ripe scholar, possessing analytical powers of 
mind to an eminent degree, made his work in connection with science a 
compendium of original research which was received as authority by kindred 
institutions, and which has stood to this day the tests of rigid criticism— 

Resolved, That in the demise of William O. Ayres science has lost a useful 
and vigorous disciple, and the community a valuable member. 

That the sincere sympathies of this Academy are hereby tendered to his 
family. ; 

That this preamble and resolution be entered on the minutes of the 
Academy, and that the Secretary be directed to transmit an authenticated 
copy thereof to his family, 

Respectfully submitted, 
W. P. GIBBONS. 
A. B, STOUR! 
Committee. 
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June 16, 1887.—Sprcran MEETING. 


The PrestmpEenT in the chair. 


The resolution calling the special meeting was read. 

A committee, consisting of Dr. George Hewston, FI’. Gutz- 
kow and J. R. Scupham, was appointed to draw up a set of 
resolutions. 


The committee reported as follows :— 


Resolved, That it is the sense of this meeting that the Market Street prop- 
erty be improved as soon as possible. 

Resolved, That the Trustees be requested to borrow the amount of money 
necessary to accomplish that object from the Lick Trust. 

Resolved, That a committee of seven be appointed as a committee of con- 
ference with the Board of Trustees to consider ways and means to accom- 
plish the desired object. 

GEORGE HEWSTON, 

FR. GUTZKOW, 

J. KR SCUPHAM, 
Committee. 


The report of the committee was adopted, and in accord- 
ance with the resolutions the following were appointed the 
committee:— 

O. C. Pratt, A. S. Hallidie, George T. Marye, Jr., N. W. 
Spaulding, A. K. P. Harmon, J. Z. Davis, W. 8. Chapman. 


June 20, 1887.—Sratep MEETING. 


The PRESIDENT in the chair. 
Hans C. Behr and L. M. F. Wanzer were elected resident 
members. 


The following were proposed for membership :— 
B. B. Brewer, William Westhoff. 


Additions to Museum:— 
Specimen of fossil bone from Jones’ Hill, El] Dorado Co. 
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Additions to Library :— 
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The following papers were presented :— 

Sutroa, a genus of Oligochete, by Gustav Hisen. 

Californian Manzanitas, by C. C. Parry. 

Discovery of the Nest and Eggs of the Evening Gros- 
beak, by Walter E. Bryant. 

The President announced that the next meeting would be 
held July 18. 


July 18, 1887.—Statep MEETING. 


The PRESIDENT in the chair. 
Hasbrouck Davis and George G. Blanchard were elected 
resident members. 


The following were proposed for membership:— 
Robert A. Wilson, James De Fremery. 
Bernard Bienenfeld withdrew his application. 


Additions to Museum :— 

Mineral deposit, by F. H. Atwood. 

Two specimens of Rocky Mountain Chipmunk ( Zumias 
asiaticus quadrivittatus), by H. G. Parker. 

Two specimens of Cicada from Siskiyou Co., by M. K. 
Curran. 

Specimens of Fungi from Southern California, New Mex- 
ico and Mexico, by 8. M. Tracy. 

Three sections of California woods: Lonicera hispidula, 
Nuttallia cerasiformis and Spircea discolor, by H. 8S. Durden. 

Two specimens of Lycoperdon sculptum, also Polyporus 
from Washington Territory, by G. H, Mastick. 

Additions to Library:— 
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The following papers were read :— 
A Botanical Trip in Siskiyou County, by Mary K. Curran. 

A New Subspecies of Petrel from Guadalupe Island, by 
Walter EK. Bryant. 

Dr. Behr announced the reception of some nests con- 
taining the larve of Hymenopterous insects. 


August 1, 1887.—Srarep MEETING. 


The PresIDENT in the chair. 

B. B. Brewer was elected a resident member. 

The following were proposed for membership:— 

T. H. Hittell, Robert Simson. 

Additions to Museum :— 

Yellow-cheeked Weasel, by John Barber. 

Russet-backed thrush (Turdus ustulatus), by S. W. Hol- 
laday. 

Specimen of Pacific Kittiwake, (Lissa tridactyla pollicaris) 
by E. F. Lorquin. 

Block of porous obsidian, or volcanic glass, from the Sis- 
kiyou Mountains, by Dr. J. M. Selfridge. 

Two sections of Banksia grandiflora, by H. 8. Durden. 

Specimen of feldspar containing soda and tourmaline, by 
J. H. Barbat. 

The following paper was read :— 

Unusual Nesting Sites, by Walter E. Bryant. 

The Bavispe Earthquake, by F. L. Clarke. 


August 15, 1887.—Srarep Mz&etina. 


The PRESIDENT in the chair. 
James De Fremery was elected a resident member. 
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Additions to Museum :— ; 
Specimen of selenite from Cholame, San Luis Obispo 
County, by J. G. Lemmon. 


Additions to Library:— 
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The following papers were read :— 

Customs and Religious Observances of the Hawaiians, 
by Brooks O. Baker. 

Geographical Distribution of Insects, by H. H. Behr. 

A vote of thanks was passed to Dr. Baker for his valuable 
paper. 

Dr. Hewston made some remarks on the dredging being 
done in the bay. 


September 5, 1887.—Srarep MEETING. 


The PRESIDENT in the chair. 
T. H. Hittell and Robert Simson were elected resident 
members. 


Additions to Museum :— 

Brincadores, or jumping seeds, from Sonora, Mexico, by 
T. BR. Boars. 

Salt-water eel, barnacles found floating freely on the 
water, parasite of a sunfish, tapeworm from entrails of sun- 
fish—all found half-way between Tahiti and San Francisco 
—by Capt. Louis Turner, of the Brig Tahiti. 

Specimen of myriapod, by Dr. Behr. 

Crawfish from Klamath River, by M. K. Curran. 

A vote of thanks was passed to Adley H. Cummins for 
his donation to the library of a copy of his Dictionary and 
Grammar of the Friesic Language. 
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The following papers were read:— 

Flora of the Coast Islands of California in Relation to 
Recent Changes in Physical Geography, by Joseph Le 
Conte. 

Truly Dead Languages, by Adley H. Cummins. 

The President announced the death of Professor Spencer 
F. Baird; and Drs. Joseph Le Conte and H. H. Behr 
were appointed a committee to draw up resolutions of con- 
dolence and respect. 


September 19, 1887.—StatEep MEETING. 


The PRESIDENT in the chair. 


Additions to Museum :— 

Specimen of Sphenodon punctatum, by Samuel Macaulay. 

Seven specimens of Fish: Chetodon reticulatus, Balistes 
undulatus, Hococanthus bispinosus, Holocentrum diadema, 
Ostracion punctatus; also, eight specimens Crustacea, three 
Myriapods, two Scorpions, one Cephalopod, all uniden- 
tified. Collected at Tahiti and donated by I. E. Thayer. 
_ Two species of Ergot found near Reno, Nev., one on 
Eleocharis, the other on Elymus or wild rye and fresh-water 
sponges (Spongilla lacustris) from Donner Lake, by M. K. 
Curran. 


Additions to Library:— 
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The following paper was read:— 
On Heredity, by M. Nusbaum. 


Prof. Joseph LeConte presented the following memorial 
and resolutions, which were ordered to be entered upon the 
minutes of the Academy and a copy sent to the family of 
deceased: 
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In accordance with the desire of the Academy I have prepared some 1 solu- 
tions commemorative of the death of our fellow member Spencer F. Baird, 
But before offering them it seems fitting that I should make a few preparatory 
remarks on his character and work in order especially to show how his whole 
noble career was foreshadowed in his boyhood. 


My acquaintance with Prof. Baird commenced in 1843, when both of us 
were little more than boys, being each about 20 years of age. I was at that 
time in New York pursuing medical studies and living with my uncle Maj. 
LeConte and his son John, the entomologist. Baird was also in New York 
perfecting his knowledge of ornithology by the use of the large collections, 
public and private, in that city, and frequently and familiarly visited at my 
uncle’s house. At that time my own special field of scientific work was 
not yet declared. My mind roamed with equal interest, and therefore super- 
ficially over many departments; Baird’s on the contrary was already unalter- 
ably determined. All the lines of his mental energy converged with intense 
heat on one focal point—Natural History, and especially ornithology. He 
had neither pleasure nor recreation in anything else. I remember well his 
tall, slender, somewhat ungainly form and careless dress, his long and rapid 
strides, his eager but downward look intent only on the subject in mind, and 


utterly oblivious of all else. How little—far too little of the boy there was 
about him. 


At that time I saw much of him, and in company with my cousin John we 
of.en visited the great Audubon, who then lived about ten miles out of New 
York on the banks of the Hudson. This place, still called Audubon Park, 
is now swallowed up by the growing city. I recall with intense pleasure the 
hours we spent there. The extensive grounds dotted over with large trees 
and sloping down to the beautiful Hudson—the splendid mansion adorned 
everywhere with trophies of the huntsman and the ornithologist—but above 
all the tall commanding figure of the host himself, with his eagle eye and high 
aquiline nose, and abundant white hair brushed straight back from his fore- 
head and falling on his shoulders. Add to these the stately dignity of his wife, 
the almost boyish genialty of his sons John and Victor, and the hearty 
hospitality of all, and it is easy to understand the influence on a young and 
impressible mind. Is it any wonder that with such associations, aided by 
an early life in the country and passion for gunning, my first specialty was 
ornithology? During the years ’45 and ’46 I made a large collections of birds 
which I afterwards sent to Baird, then assistant in the Smithsonian, and 
which are now doubtless among the collections of the National Museum. 

Since that time of intimate association I have seen little of Baird. Our 
lives drifted apart; my own investigations, partly through natural taste, 
partly through the dominating influence of Agassiz with whom I studi d 
in 1850 and 1851, were turned into other channels. But Baird’s never 
swerved from their original direction—not only the original direction of 
his work, but the most striking characteristic of his mind remained the same. 
That characteristic was intense energy directed to one point, and oblivious of 
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all else. Asa necessary result he had an enormous capacity for work; but, 
on account of the limitation of his tasks, it was work without adequate 
recreation, and therefore exhausting. First, as a subordinate worker in the 
Smithsonian Institution; then as Assistant Secretary of the same, then as 
Secretary; then in addition, as Director of the National Museum; then in 
addition to all, U.S. Fish Commissioner; in all these, although his capacity 
for work was so great, he ever worked beyond his capacity. Is itany won- 
der then that his powerful frame broke down. It is simply impossible that 
any one man can fill his place and carry on all his work. It will have to be 
divided among at least three. But even thus divided, it is doubtful if it can 
be better done. 

Of his scientific position it is hardly necessary to speak—it is so well known 
There are few men whose loss will be so generally and so keenly felt. This 
is partly the result of his position as Secretary of Smithsonian Institution, 
and thusas chief agent of exchanges with scientific institutions all over 
the world, but mainly to the great value of his strictly scientific work. His 
chief works are his ‘‘ Birds of North America’’—his ‘‘ Mammals of North 
America” and his ‘‘ Reptiles of North America.” Of the first the distinguished 
English ornithologist Sharpe says: ‘It is a really wonderful work,’’ and 
chiefly throngh its influence, it has come to pass that “ there is no country 
where birds are so thoroughly and scientifically studied as in America.” 

Such is the man whose death we deplore, and in view of our sad loss, I 
offer, in behalf of the committee, the following preamble and resolutions: 

Wuereas, It has pleased an allwise Providence to remove from his earthly 
field of labor our friend and fellow member, Spencer F. Baird; therefore 
be it 

Resolved, That we recognize in his death an incomparable loss to our sci- 
ence and a personal bereavement to ourselves. 

Resolved, That the life-work of our brother in the field of Natural Science 
forms 2 monument to his memory far more lasting and far more honorable 
than can be made by human hands. 

Resolved, That we deeply feel the affliction which has fallen upon his 
family, and hereby offer our earnest sympathies. 

Resolved, That these resolutions be spread on the minutes of the Acad- 
emy, and that a copy of them be sent to the widow of the deceased in token 
of our respect and sympathy. 


Dr. Hewston made a short address eulogistic of the 
deceased. 
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October 3, 1887.—Srarrep MEBTING. 


The PRESIDENT in the chair. 


Additions to Museum:— 

Golden Eagle, by H. G. Parker and son. 

Bushy-tailed Wood Rat (Neotoma cinerea), by Will 8. 
Bliss. 

Pieces of pottery from Mexico, and seven human bones 
from grave near Bacerac, Mexico, by F. L. Clarke. 


Additions to Library :— 
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The following paper was read:— 
Properties of Certain Plants of our Flora, Native and 


Introduced, by H. H. Behr. 
Dr. Behr made some remarks on Hymenopterous insects. 


October 17, 1887.—SrateD MEETING. 


The PRESIDENT in the chair. 
Additions to Library:— 
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The following paper was read :— 
Protozoa, by George Hewston. 


November 7, 1887.—StaTeD MEETING. 


The PresipENnT in the chair. 


Additions to Museum:— 
Ornaments made of the green elytre of beetles and feath- 
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ers of the Toucan; also two prepared human heads, greatly 
reduced in size but retaining their natural form, and orna- 
ments, all from Indian graves in Ecuador. Donated by the 
wife of Senator Y. S. Seminario, Guayaquil, Ecuador, 
through kindness of Dr. Sharkey. 

Specimens of flies which gather in great numbers and die 
on shores of Mono Lake. Collected by Mr. Wheeler. Do- 
nated by Dr. Stout. 

Mr. Frank Cushing addressed the meeting on life among 
the Zuni Indians. 


A vote of thanks was passed to Mr. Cushing. 


November 21, 1887.—Sratrep MEETING. 


The PRESIDENT in the chair. 


Additions to Museum :— 

Two specimens of glacial clay—one from north face Pro- 
tection Islands, Straits of Fuca; one from Port Townsend 
Bluff— specimen of chrome ore from Mocho Canon, 24 
miles from Livermore. Collected by Capt. J. S. Lawson. 

Specimen of gold-bearing quartz, from Stonewall Mine 
in San Diego Co. Donated by Mrs. Jas. Stockton. 

Two cub bearskins, by J. A. Bauer. 

Pieces of pottery from Bavispe, Mexico, by F. L. Clarke. 

Arctic whalebone, by J. N. Knowles. 

Specimen of Evania, by Carl Precht. 

California Partridge ( Callipepla californica), by J. R. 
Chalker. 

Double Nest of Water Ouzel (Cinclus mexicanus), by C. 
H, Edson. 

A special vote of thanks was passed to Dr. McNutt for 
the donation to the Library of three volumes on ‘‘The Re- 
vision of the Echini,” by Alexander Agassiz. 
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Additions to Library:— 
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The following paper was read :— 
California Earthquakes, by E. 8. Holden. 


November 30, 1887.—SprcraL MEETING. 


The PRESIDENT in the chair. 


Prof. Frank H. Cushing gave a lecture on the recently 
discovered ruins of the city of Los Muertos, Arizona. 


December 5, 1887.—Sratep MEETING. 


The PRESIDENT in the chair. 


Additions to Museum :— 


Set of four eggs of the Farallon Cormorant (Phalacro- 
corax dilophus albociliatus) and Fossils from Alameda Co., 
by W. Otto Emerson. 


Fossil Fish from the fossil beds of Wyoming Territory, by 
John Dolbeer. 


Additions to Library :-— 
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The following papers were read :— 
Unusual Nesting Sites, by Walter E. Bryant. 
The Problem of Light, by George C. Edwards. 
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December 19, 1887.—StTaTeD MEETING. 
The PRESIDENT in the chair. 


Additions to Museum:— 
Specimen of Tufted Puffin, Lunda cirrhata, with three 
sets of egos of same, by W. Otto Emerson. 


Additions to Library :— 
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The following paper was read :— 
Birds and Eggs from the Farallon Islands, by Walter E. 
Bryant. 


The following nominations for officers for the ensuing 
year were made:— 


President—H. W. Harkness. 

First Vice-President—H. H. Behr. 

Second Vice-President—George Hewston. 

Corresponding Secretary—Henry Ferrer. 

Recording Secretary— Wm. F. Smith. 

Treasurer—l. BK. Thayer. 

Librarian—Carlos Troyer. 

Director of Museum—J. G. Cooper. 

Trustees—C. ¥’. Crocker, E. J. Molera, J. Z. Davis, George 
C. Perkins, E. L. G. Steele, D. E. Hayes, S. W. Holladay. 


January 3, 1888.—ANnnuaL MEETING. 
The PREsIDENT in the chair. 


The annual reports of the President. Board of Trustees, 
Treasurer, Corresponding Secretary, Recording Secretary, 
Librarian, Director of Museum, Curator of Botany and Cu- 
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rator of Mammals and Birds, were presented and ordered 
received and placed on file. 


The annual election resulted in the choice of the following 
officers: 
H. W. Harkness, President. 
H. H. Benue, First Vice-President. 
Gro. Hewston, Second Vice-President. 
Henry Ferrer, Corresponding Secretary. 
Wma. F. Smira, Recording Secretary. 
I. EK. Tuayver, Treaswrer. 
CarLos Troyer, Librarian. 
J. G. Coorrr, Director of Museum. 


Trustees. 
CHARLES F'. CROCKER, D. HE. Hayes, 
S. W. Houuapay, GEORGE C, PERKINS, 
J. Z. Davis, E. J. Mouera, 


E. L. G. STEELE. 


John LeConte and Joseph LeConte were elected life 
members. 


The following were elected honorary members :— 

Alexander Agassiz, Joseph Leidy, S. P. Langley, G.{Brown 
Goode, Francis A. Walker, A. E. Verrill, W. K. Brooks, 
Mrs. E. B. Crocker, E. D. Cope, A. S. Packard, C. V. 
Riley, George H. Horn, Clarence Dutton, Elliot Coues, 
Charles B. Cory, Alphonse de Candolle, H. B. Medlicott, 
James Hector, W. G. Farlow, E. T. Cresson, Joseph Lover- 
ing, Francois Crepin, Maurice Chaper, Theodore Lefevre, E. 
A. Regel, M. de Saussure, D. C. Danielssen, G. O. Sars, 
Ernest 8. C. Cosson. 


REPORT OF THE PRESIDENT. 


During the year just past the attendance at the meetings 
has been very large, the attention of the public having been 
unusually attracted to the Society, and it has had to endure 
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alarge amount of both friendly and unfriendly criticism, 
which, however unpleasant at the time, will probably be of 
more or less benefit in the end. It is not always a misfor- 
tune for individuals or associations to learn in just what 
light they appear to others. 


The papers read at the bi-monthly meetings have, many 
of them, been of great interest, as have been some of the 
informal lectures—notably those of Frank H. Cushing, the 
well-known ethnographical explorer of Zuni. 

The present membership of the Academy is two hun- 
dred and sixty-nine. We have during the year lost twenty- 
eight members, and admitted fourteen. Four members 
have during the year been removed from us by death. 

Dr. Albert Kellogg, the latest survivor of the founders of 
the Academy, whose presence was familiar to you all, died 
at the end of February of this year, full of years and good 
works. His ardent love of nature and child-like simplicity 
endeared him to all who knew him, and though we shall 
see his kindly face no more, he will not soon be forgotten. 

Dr. Friedrich Jenssen, a young man of great promise, 
was taken from us in March, 1887. In the department of 
chemistry, to which he had devoted himself, he had already 
obtained eminence, but with a brilliant future spread be- 
fore him the fell ravager, consumption, claimed its victim. 

William Ashburner, a well-known geologist, who at one 
time was a member of our Board of Trustees, died in mid- 
summer. At the time of his death he was Regent of the 
State University, and one of the Trustees of the Leland 
Stanford, Jr., University. His death, after a brief illness, 
was entirely unexpected, and his life cut short in his prime 
at the period of his greatest usefulness. 

Captain Edward F. Northam, who had maintained his 
connection with the Society for fifteen years, died in the 
month of November. Although not devoted to any branch 
of science, he always manifested a kindly interest in the 
affairs of the Society. 
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Among our honorary members death has not been idle. 
Our losses during the year include Spencer F. Baird, the 
well-known Secretary of the Smithsonian Institution, to 
whose scientific labors and administrative talents that or- 
ganization owes much of present usefulness; Isaac Lea, the 
eminent conchologist, whose name is a familiar sound 
wherever shells are studied, and F. V. Hayden, best known 
through his scientific labors in connection with the U. S. 
Geological Survey. 

The administration of the affairs of the Academy, for rea- 
sons of which the members are cognizant, has been attended 
with much more difficulty than usual. Especially has this 
been the case with the Board of Trustees, composed largely 
of new members, who were obliged, as a preliminary to active 
work, to laboriously familiarize themselves with its affairs, 
many of them of a complicated nature. This having now 
been effected, we confidently expect soon to begin the im- 
provement of our Market street property, and furnish our- 
selves, at the earliest possible date, with suitable quarters. 

The affairs of the Academy have been conducted with 
such care and economy that, although it is believed its in- 
ternal management has been greatly improved, it has not 
been found necessary to borrow money for running expenses. 


REPORT OF THE CORRESPONDING SECRETARY. 


During the past year over two hundred letters have been 
written to members, principally inquiries as to what publi- 
cations had been furnished to them. I regret to say that 
the members who were not regular attendants had received 
little or no publications whatever. To them publications due 
have been supplied wherever possible, excepting in the case 
of Vols. I, II, IIL or IV of our proceedings, which are now 
entirely out of print. 

Three hundred and seven letters have been written to 
foreign correspondents, almost all of them concerning the 
library. 
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Ninety-three letters have been received from members, 
and three hundred and forty-nine from correspondents; 
also, from the latter, over a thousand receipts in letter 
form, which receipts have been formerly numbered and 
classified as letters. 


Bulletins six, seven and eight have been distributed to 
members and correspondents; to the latter, through the 
medium of the Smithsonian Institution. Our exchange list, 
excluding members — life, resident, honorary, etc.—is now 
between five and six hundred, and the labor involved is 
very considerable. 


REPORT OF RECORDING SECRETARY. 


Notices of each regular meeting have been sent to mem- 
bers, as well as notices of all called meetings. 


Number of regular meetings, 23 — the one falling on 4th 
of July, being a legal holiday, omitted. 


Number of called meetings, 2— one being an executive 
meeting, to take action concerning the improvement of the 
Market-street property; the second, a lecture by Frank H. 
Cushing, on the ruins of Los Muertos. 


The publications of the year, from this Academy, com- 
prise three Bulletins—the last, No. 8, completing the second 
volume. It has been determined to return to the earlier 
form of publication, and the first part of ‘‘ Proceedings,” 
2d series, Vol. 1, is now being printed; Vol. 7 of the first 
series being completed by title page and index. 


Added to membership during year................... 14 
members lost by deabite. sis aul eh ek i ediew: a 
MieHINE NS, TOM OME OGG 255 sc.cnt- seeded tees ltiea™ Ube leies cine 2 24 


Total present membership...... No ay eee rE os. 
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REPORT OF THE TREASURER. 


Balance in bank January 3d, 1887.............. $ 2,736 98 
RECEIPTS DURING THE YEAR. 

Info menibers: . 0.5.0. eceee eee ae ee $ 100 00 
Reésident-mem bers. : oa ch. Sense ee ee 1,524 00 
Crocker Hund ! 30:25)... bk oe ee ee eee 1,200 00 
Rebate from :O. Wivermore:4)... 4°. oe eee 27 48 
Rebate: from “Thos, Ts. Casey; 7.25. hie oer eee 12 50 
Rent Market Street pe iesshihp aiden bie . 5,496 88 
Trustees: pand an \s:02. 300s 2. bo eee eee 5 60 

Total ss etsy ne eee eee $11,103 44 
Expenditures 225 sdsoc ae ae Je ae eee ee ee 9,256 22 
Balance on hand....... sbiigd Siepaa Bt ee eure mee caer $ 1,847 22 

EXPENDITURES. 

Crocker Hang 1.2. 2.220. ee ee eee $1,000 00 


Ten per cent. commission on dues received by the 


Officers of Election, Jan. 3, 1887, paid to Fred. 


Brooks: ht PALE eee Ae eee ee 27 60 
Salary of W. G. W. Hiayiord) one-half month, Jan- 

wary, 18. cos Ae Ce ee eee 41 66 
Salary of William Churchill, one-half month, Jan- 

TAL Y LOO ect caleguycinp ip ts Angee) ae ee eee 20 00 
Cx. Vale, Services... aise ePasiase ere ee 45 00 
Salary of Janitor C. D. Haines .....:..../.:..:; 454 00 
Salary of Assistant Librarian F. H. Vaslit....... 410 00 
INSMUG cst! ossue hat atas ieee eee ee es ea 1,800 00 
Contingent Pand;....cme ee ee. eee 374 76 
Bills from previous year....... Urol tae 297 13 
Intereston Lick. loan:..3)2.eeae eee sere 275 00 
RCS Sih co cvs l2 arc ro eta eps eee tee ee ee 2,766 76 
Palbli¢nfiOt: 2308.05 oe eee ee ee ee 1,266 56 
Petty expenses (see Shere hye ohelaha Aa eee 478 25 


Wolale sas F225 os hts ce oe ee ee ee $9,256 22 
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SUMMARY—GENERAL FUND. 


Balance on hand January 3d, 1887.............. $2,175 96 
TVGGGROIN MG MOOV E:. sot acu ss. heehee ein eee ts yn: 7,166 46 
$9 342 42 

Disbursements. -.:....... SE te GPM ESS ne Raley te 8,256 22 
Dalancerom hands 224s). j2sickee he weekee: $1,086 20 

CROCKER FUND. 

Balemce od anUary OG. LOU o).'. .e' ts o's ernee end A402 $ 561 02 
Meceipts during the year. i 2. 52. 2 see teewe is ose 1,200 00 
$1,761 02 

BTS OWITeCMMOMEGs Kote ci Me eK ora dts, siecle Sak wb Bde mask 1,000 00 
Halance any hand..yy. Sere eus Peat its eee $ 761 02 


REPORT OF THE LIBRARIAN. 


The 35th Annual Report of the Librarian, showing the 
condition, accession and progress of the library of the Cali- 
fornia Academy of Sciences, is respectfully submitted: 

The increase of scientific literature, which enriches and 
constantly augments the collection of this society, is mainly 
obtained by exchange with foreign and home societies; 
also, from private donations and by purchase. 


The total number of publications received during the past 
year number 2,825, viz: 


Bromveorrespondents #2 225 Fo 4 o.8 2.416 
Prom individual donations...) 0... sdh 356 
By, OURO WAS se sina 2 a sya ee ee 53 
Number of volumes completed.......... 700 


Among the more prominent accessions may be mentioned: 
85 Vols. of the 2d Geological Survey of Pennsylvania, in- 
cluding six magnificent large-sized atlases, containing 
together several hundred maps. 
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Special mention, also, is deserved the donation of Dr. W. F. 
MeNutt, of this city, who presented to our library the three 
Vols. of Prof. Alex. Agassiz’s ‘“ Revision of the Echini”—a 
work of rare value which is very difficult to procure, even at 
its present price of $60. 

There are now being bound, and nearly ready for delivery 
from the bindery, 312 volumes. 

The importance attached to the library may be measured 
by the almost exclusive correspondence being carried on 
with other societies concerning our publications, and the 
completing of broken sets of proceedings, etc. 

The card cataloguing by authors and subjects has been 
steadily prosecuted, but it was found necessary at the be- 
ginning of the year, before resuming the work, to determine 
accurately the amount of cards written by Mr. Churchill, who 
was employed the year previous in doing this kind of work. 
The Council appointed its own members as a Commit- 
tee of the Whole to carefully count the cards. The result 
proved that precisely 52,685 were written, as against 125,- 
000 reported by Mr. Churchill at the last annual election. 
Unfortunately, however, the greater portion of these 
were, upon examination, found to be unclassified; and in 
order to render them available, a great deal of labor and 
time was required—in fact, it takes nearly as much time to 
classify a card as to write it. 

The book catalogue of our Jibrary, completed to date, 
is to be published in our forthcoming volume of pro- 
ceedings. This, it is believed, will prove of very great 
utility to our members and to scientific students, besides 
furnishing data by which foreign societies can estimate its 
value and importance. 


REPORT OF DIRECTOR OF MUSEUM. 


In most of the departments the work performed by the 
the curators has been simply the care and preservation of 
their respective collections. The additions to the museum, 
not included in the appended reports, are the following: 
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TATU UES Pree ey i) Men eet ee Eee tee a ee 1 
ARR t TES Nes Pee eet a atic gfe hm a ahereettns ar rschiates <b. ase De ots losis 8 
rade OC Cae RT. ty, c.g eee ic lamas Als Swe eis 4 
epee ena ietta ce Se, 0) ki eta ae eee bes cect s. fui d cand Misie 23 
1ST SOI Si ee ee rn ge A PES Pas Pere gre 3 

[EPS SCL Be 0 gee ng Or Pe TEE ce ape Pe Om 7 
Resrouc lnvertobrates os Axa kesom kod eae cae sade 22 


REPORT UPON THE DEPARTMENTS OF MAMMALS AND BIRDS. 


By WALTER E. Bryant. CURATOR. 


During the past year the number of accessions to the col- 
lections has not been large, owing mainly to the lack of 
duplicates for exchange, and from the failure of persons 
having specimens to remember the museum, under the mis- 
taken impression that the common forms were not desir- 
able. It is expected that increased activity in this depart- 
ment through the coming year will so bring it before the 
notice of the public that much valuable material will be re- 
ceived. ; 

Directions for the proper curing of specimens and their 
preparation for shipment will soon be issued by the curator 
and sent to parties willing to assist in collecting in these 
branches of natural history. 

Upon assuming his office the curator made a thorough 
investigation of all the specimens contained in these depart- 
ments, and found them to be in excellent condition, due to 
the attention previously given them by his collaborator, E. 
F. Lorquin. 

Five museum cans of the most approved pattern, such as 
are in use in Eastern museums, have been made to order 
for the reception of the smaller specimens of mammals and 
birds, which have been transferred to them. Additional 
cases are much needed; also chests for the larger skins, 
which are now deposited temporarily in boxes or wrapped 
in heavy paper with a quantity of insecticide. 

With the assistance of the janitor, the large case of seals 
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has been cleaned and repapered and the specimens reno- 
vated. The Crocker collection of mammals has also been 
renovated, the case cleaned and rendered dust and insect- 
proof by the use of rubber packing. Minor matters of re- 
pair have been attended to as their need required. 


A standard form of label for the collection of skins has 
been adopted, as it was found to more perfectly meet the 
requirements of these departments than some of those pre- 
viously in use. Three sizes of this label are needed. They 
will be attached to specimens, which will be systematically 
numbered and catalogued. 

The field work covered by the curator has consisted 
(since April) of collecting trips to Carson City, Nev., and 
vicinity; various points at Lake Tahoe and Washoe Lake, 
Ney.; Garden Valley, El Dorado Co.; Summit, Placer 
Co.; San Diego; San Vicente Valley, San Diego Co ; in- 
cluding brief excursions to places near San Francisco. 
At all of these localities specimens were collected, many 
of which were new to the museum. 

Copious notes pertaining to the life histories of mammals 
and birds of this Coast have been recorded, and will be 
made available for future papers. 

A co:lection of the stomachs and items pertaining to the 
food habits of the species met with has been made. 

The number of original papers prepared for publication 
consists of six titles. 

The indoor work of study and investigation has been car- 
ried on under considerable difficulty, owing to the cramped 
accommodations and unwarmed state of the curator’s room 
and the lack of a small reference library close at hand. 

To many members of the Academy, and others who have 
given assistance and encouragement in the building up of 
these departments, thanks are cordially extended. 

The accessions for the year are classified as follows: 

Barber, John, San Rafael, Cal.: 1 specimen of Putorius 
in flesh from San Rafael. 
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Bauer, J. A., San Francisco, Cal.: 2 pelts of cub bears 
from Klamath Co., Cal. 

Bliss, Will S., Carson City, Nev.: 1 specimen of Neotoma 
cinerea in flesh from El Dorado Co., Cal. 

Chalker, J. R., San Francisco, Cal.: 1 mounted specimen 
each of Callipepla californica and Krismatura rubida from 
Watsonville, Cal. 

Edson, C. H., Beswick, Cal.: A double nest of Cinclus 
mexicanus from Humboldt Co., Cal. 

Emerson, W. Otto, Haywards, Cal.: 1 skin of adult 
& Lunda cirrhata ; 3 sets of one egg in each of L. cirrhata, 
and 1 set of four eggs of Phalacrocorax dilophus albociliatus 
from South Farallon Island. 

Heaton, T. L., Oakland, Cal.: 1 specimen of Hesperomys 
in flesh from San Leandro, Cal. 

Holladay, S. W., San Francisco, Cal.: 1 specimen of 
Turdus ustulatus in flesh from Sunol, Cal. 

Lorquin, BE. F., San Francisco, Cal.: 1 skin of Rissa tri- 
dactyla pollicaris from San Francisco Bay. (Donated.) 

1 skin of Stercorarius pomarinus, and 1 mounted specimen 
of Puffinus grisews from San Francisco, Cal. ( Purchased.) 

Parker, H. G., Carson City, Nev.: 2 skins (with skulls) 
of Tumias asiaticus quadrivittatus, € and 2, from Carson 
City, Nev. 

Parker, H. G. and son, Carson City, Nev.: 1 specimen of 
Aquila chrysaetos, alive, from Carson City, Nev. 


REPORT UPON THE DEPARTMENT OF BOTANY. 
Mary K. Curran, CURATOR. 


The work of the herbarium has been much retarded this 
year from many causes, most of them sufficiently well known 
to the Society. The plants received during the year have 
not yet been incorporated into the herbarium, but it is 
hoped that it will be possible to do so during the present 
month. The entire herbarium having recently been poi- 
soned to protect it from the ravages of a small beetle with 
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which it was infected, all plants added to it have to go 
through a similar process. 


The following additions have been received during the 
year: 


Walser, Davy: =, «hither eee sete ee £00 specimens. 
Wiss MM. Mal eg. <2: 5 ss ean Aa ere. es 
Curator’ 2 oes eel eee ee 800 a 
VGTIOUS SOUTCES:.'. 3.5. ss cea Se ee eee 150 a 


REPORT OF THE BOARD OF TRUSTEES. 


By E, L. G. STEELE, PRESIDENT. 


At the first meeting of said Trustees, Thomas P. Madden 
was chosen President of the Board, and Mr. E. J. Molera 
Secretary pro tem. 


Mr. Madden declining to serve, on the 7th February, 
George C. Perkins was elected Trustee in his place. 


The Board completed its organization by the election of 
EK. L. G. Steele, President, and S. W. Holladay, President 
pro tem., and the appointment of a Prudential Committee of 
Messrs. Holladay, McDonald and Molera, and a Financial 
Committee, consisting of Messrs. Crocker, Perkins and 
Hayes. 


There has been but little important business transacted 
by the Trustees during the year, although a great deal of 
time and personal attention has been given by the Board in 
weighing and considering the proper means, and in pre- 
paring for the building to be placed upon the Market-street 
property of the Society. A most satisfactory letter has been 
received from the Secretary of the Lick Trust, giving us the 
amount which they estimate will eventually be available for 
the uses of this Society, viz: about $350,000. 


In the Board of Supervisors of this city, there has been 
some discussion, and resolutions have been offered, to the 
effect that the lot on First avenue, which had been, since 
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1868, reserved for the uses of this Soceity, should be utilized 
for school purposes. 

Upon the attention of this Board being called to this 
matter, the Prudential Committee undertook a careful in- 
vestigation of our rights, and found that, in their opinion, 
our title was a good one, lacking the formality of a formal 
official acceptance of the lot by this Society-—which paper 
was transmitted on the 24th December to the Mayor and 
Board of Supervisors. 

The report of the Prudential Committee to this Board is 
appended hereto, and will give you more in detail the par- 
ticulars of their investigations and actions regarding this 
property. 

This Board has endeavored, during its term of office, 
to second the efforts of the Council in authorizing the issu- 
ance of several valuable bulletins, and in the purchase of 
matter which they believed would keep alive the interest of 
its working members, and indicate to the scientific world at 
large that this Society was earnestly at work, and keeping 
pace with kindred societies in the development of scientific 
research. 

The Trustees have not been compelled to borrow any 
money during the year. The income of the Society, to- 
gether with the funds on hand when this Board assumed 
office, have been sufficient for all its expenses, and we have 
at present a balance in the Bank of California of General 
Fund, $1,086.20, and Crocker Fund, $761.02—together, 
$1,847.22. 

For particulars of receipts and disbursements, we refer 
you to the vouchers on file, and to the Treasurer's Report, 
hereto attached. 

The Trustees have deemed it expedient, for the proper 
protection of the deeds and bonds belonging to this Society, 
to rent for its use a box in the Safe Deposit Company, at an 
expense of $15 per year. 

The personal property and real estate of the Society, with 
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the exception of some additions to the library, remain as at 
date of last annual report. 

The Trustees regret that they have not yet been in a po- 
sition to pat in execution a proper plan for the better pres- 
ervation and care of its large museum; the difficulties have 
been grave, and in view of many legal doubts, they have 
felt themselves warranted in proceeding with care before 
incurring serious lability. 

Through the careful investigations we have made of the 
legal conditions surrounding our property and bequests, we 
are gradually eliminating doubtful questions, and shall feel 
that we have left to our successors in office much valuable 
information, which will simplify their labors materially. 


REPORT OF THE PRUDENTIAL COMMITTEE. 


The Prudential Committee of the Board of Trustees, in 
view of the importance of the affairs intrusted to them by 
the By-Laws of this Academy, considers it to be its duty to 
give aresumé and account of its acts during its term of 
office to this Board of Trustees. 

Two very important matters have been the main object of 
its care, viz.: 1st. The improvement of the valuable lot on 
Market street, given by the late James Lick to this Academy, 
with the view to provide a home for the Academy and at 
the same time derive a permanent revenue; 2d. The settle- 
ment of all differences between this Academy and the Board 
of Supervisors in regard to the lot on First Avenue near 
Point Lobos Avenue. 

Soon after the organization of this committee its chair- 
man gave notice and afterwards moved that this Academy 
proceed at once to build a suitable building on its lot on 
Market street. The Council of this Academy soon after 
transmitted to this Board of Trustees a communication to 
the same effect, and, finally, the Academy at large, at a 
special meeting, called for the purpose, passed resolutions 
in favor of erecting, as soon as possible, a proper building 
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on the Market street lot, and appointed a committee to con- 
fer with your honorable body. 

In view of all these facts your Prudential Committee gave 
attention to this matter, and has the honor to report the 
following progress : 

An abstract of title and a copy of the proceedings of the 
Lick Trust were obtained, and, upon careful examination 
thereof by the chairman of this committee, it was found 
that the title of the Academy to the Market street lot is valid 
and absolute; the right to the one-half residue of the Lick 
Estate is also considered to be of the same nature. 

In order to ascertain the amount and availability of the 
residue of the Lick Estate, this committee addressed to the 
Trustees of said estate a communication asking all possible 
information in that respect. The Lick Trustees, through 
their secretary, informed your committee that by the end of 
1887 the Academy’s share to the Lick Estate residue would 
amount to nearly $350,000. 

This committee considers of great importance the enter- 
ing into an agreement between this Acadamy and the Society 
of California Pioneers, by means of which this Academy 
may acquire the right to use the court, belonging to said 
Society and Miss Cora J. Flood, for the purposes of getting 
access, light and ventilation to the rear portion of any struc 
ture this Academy may erect on the Market street lot. From 
several interviews with representatives of both parties your 
committee feels confident that a favorable agreement might 
be concluded. 

The party wall between this Academy’s lot on Market street 
and Miss Flood’s building has been finished, and the Acad- 
emy's share of the expense is nearly $5,000, payable at the 
time the Academy makes use of it. 

Another important matter that has engaged the attention 
of your committee, arising during the year just expired, is 
an attempt by the Board of Education to divert the ded- 
ication of the Academy of Science lot on First Avenue, 
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near Point Lobos Avenue, measuring 240x157, feet, and 
convert it into a school lot. As soon as this matter was 
brought before the Board of Supervisors the chairman of 
this committee and Trustee Molera appeared before the 
Board of Supervisors, remonstrated against the intended di- 
version, and gave notice that this Academy would resist, by 
all lawful means, any attempt to deprive it of the use of 
said lot. 

On examination of the records of the Board of Supervi- 
sors, your committee finds that said lot was duly set apart 
and dedicated to the uses of this Academy by the Board 
of Supervisors of this city and county, which action was 
ratified by an act of the Legislature of this State. The 
formal acceptance of said dedication by this Academy was 
made by this Board of Trustees, and now this committee 
considers the right to said lot to be in this Society. 

Your committee takes this opportunity to express the 
opinion that in view of the general desire of the members 
of the Academy of Sciences to have a building for the use 
of the Academy, and as a source of revenue, on the lot on 
Market street, the incoming Board of Trustees should pro- 
ceed at once to take the necessary steps to build on the 
Market street lot, and we hope to see the foundations laid 
during the present year. 

Ss. W. HOLLADAY, 
E. J. MOLERA. 


January 16, 1888.—Sratep MEETING. 
The PRESIDENT in the chair. 


Additions to Museum :— 

Nine specimens of wood: Cephalanthus occidentalis, 
Betula occidentalis, Eriodictyon glutinosum, Spirea discolor, 
Rhannus Purshiana, Nuttallia cerasiformis, Lonicera hispi- 


dula, by H. 8. Durden. 


=I 
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The following paper was read :— 
The Names of Colors in Ancient Languages, by H. H. 
Behr. 


February 6, 1888.—SratTep MEETING. 


The PRESIDENT in the chair. 
Gilbert Palache was proposed for life membership. 


Additions to Museum :— 

Six boxes of insects, largely Arachnides, most of them 
mounted on microscopic slides, presented by H. W. Turner 
of the U. S. Geological Survey. 

Two decades of Hepatice Americane, by Lucien M. 
Underwood. 

A collection of one thousand species of Plants, by Prof. 
R. A. Philippi, an honorary member of the Academy, re- 
siding in Santiago, Chile. This valuable addition to the 
herbarium is in exchange for a package sent by M. K. Cur- 
ran, curator of botany. 


The following paper was read:— 
A New Method of Quantitive Determination of Bro- 
mine in Sea Water, by F. Gutzkow. 


The following resolution, offered by Jos. D. Redding, 
was adopted: 


Wuereas, The attention of the Government of the United States has been 
called to the advisability of establishing a National Park in the vicinity of 
Mount Shasta, Siskiyou County, California, for the purpose of preserving 
the natural beauties, the game and the aspect of the country in their native 
condition; and 

Wuereas, The McCloud River has its rise at the base of Mount Shasta, 
and extends some fifty miles in a southerly direction and empties into the 
Pitt, which empties into the Sacramento River; and 

Wuereas, The said McCloud River is the natural spawning-ground of the 
Pacific Coast Salmon in California; and 

Wuereas, The said McCloud River will be in time pollute] by the incur- 
sion of tourists and the establishment of saw-mills, etec., around its banks; 
now, therefore, be it 


2p SER. Vou. I. (21) 
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Resolved, By the Academy of Sciences of San Francisco, That it is the 
earnest wish of said Society that there shall be a National Park established 
around the base of Mount*’Shasta for the first-named purposes, and further- 
more, that said National Park shall extend in territory so as to include the 
McCloud River, so as to hold the same inviolable forever for the purposes of 
pisciculture and fish industries of our State; and furthermore, that this So- 
ciety will cause a copy of this resolution to be forwarded to the Congress- 
men representing California before a bill is introduced or passed establish- 
ing said Park. 


The President announced the death of Dr. Asa Gray, 
the eminent botanist, and George Hewston, H. H. Behr and 
M. K. Curran were appointed to draw up resolutions of 
respect. 


February 20, 1888.—Statep MEETING. 


The PRESIDENT in the chair. 


Additions to Museum:— 

Four specimens California Jay, (Aphelocoma californica), 
three specimens Blue-fronted Jay, (Cyanocitta stellert fron- 
talis), two specimens California Shrike, (Lanius ludovicianus 
gambeli), one Californian Thrasher (Harporhynchus redivivus), 
by L. Belding. 

Five petrified shark’s teeth from Delaware River, by 
James Wethered. 

Thirty volcanic specimens from the great crater of Kil- 
auea, Hawaiian Islands, by Dr. Ferrer. 

Dinematichthys marginatus, by C. F. Glass. 

Cast of fossil jaw of Palceotherium titanotherwm, by Dr. 
Hewston. 

Seventy species of plants, by C. F. Sonne. 


Additions to Library :— 


Prom correspondents’. 4 Glee sae ate eee 183 
Byconation, o. 7.. oho Greases. «cree eae iz 
By pumebases 20-2) ye seeeiei eee ieee eee 7 


The following paper was read :— 
On the Races of Man and their Limitations, by Adley 
H. Cummins. 
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The committee appointed to draw up resolutions on the 
death of Prof. Asa Gray presented the following resolu- 
tions :— 


Wuereas, It is with heartfelt sorrow this Academy has been called upon 
to record the death of our respected honorary life member, Prof. Asa Gray, 
M.D., we desire to express our most sincere sympathy with the bereaved 
widow and relatives in their irreparable loss, and to join our grief with 
theirs as well as with the numerous scientific friends and associations in the 
loss to the world of science of so mature a scholar and able exponent of 
nature, 

Resolved, That a copy of the memorial and resolution be affixed to the 
minutes of this Academy, and that one be forwarded to the widow of the 
deceased. GEO. HEWSTON, 

H. H. BEHR, 
M. K. CURRAN, 
Committee. 


Dr. Hewston presented the following Memorial: 


Tt is with more than ordinary feelings of sorrow that we have to announce 
that the useful career of one of the ablest and most industrious of our 
National Scientists has forever terminated; he having been called by that 
inexorable law of nature, to close a life of usefulness to the world of science, 
and enter that of the spirit. His genial and cheerful face shall no ionger 
be seen in the shining sunlit fields, or his sweet and winning manners and 
voice, no longer in his lecture room instruct the hearts and minds of his 
students, or his hand in salutation his friends and co-laborers in science. 
Prof. Asa Gray is dead; ‘‘ but his works remain impressed on the sands of 
time.’’ To present the personal qualities of the man would be impossible 
in the time allowed for this short memorial. 

To know him was to admire him; yea, truly love him. His gentle man- 
ner, cheerful smile and kindness of heart won all with whom he came in 
contact. 

His heart was so full of kindness for the young and those struggling in 
the early walks of his favorite life pursuit, that no one was turned aside or 
suffered a feeling of littleness when in the presence of this giant of knowledge. 

The greatness of his intellect was often seen when brought forth by the 
fullness of the heart and the kindness of his manner. As a scientist in his 
department he had few if any superiors, and I may say few equals. In his 
specialty he was acknowledged as one of the most thorough botanists living. 

His industry was unparalleled. His life had been spent in developing the 
botanical fields of his native country and elevating the science of American 
botany to a level which has called forth the encomiums of his confréres of 
the old world. 

His style of imparting information was agreeable and chaste. He was 
unflinching in the pursuit of truth. He was not one of those men who are 
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more bent on making new species than in working out the great problem of 
vegetable life and organization as manifest in variety. 

When attacked by others he relied upon time to prove his views and not 
on petty retaliation through newspaper paragraphs or published pamphlets. 
No detraction of a fellow botanist was ever known to emanate from his pen 
—but in gentleness his views or difference would be stated. 

He was not a mere book or closet naturalist. He travelled and investi- 
gated the fields and collected many of the plants he has described. Never 
shall I forget the joyful expression of his face when, for the first time he 
beheld and gathered some of the native plants in their natural habitat on 
the sand dunes near the Cliff House, on his first visit to this coast. I had 
the inexpressible pleasure of conveying him to the ocean side, and when he 
beheld a certain plant growing on the side of the sand dune, in his enthusi- 
asm he could not wait for the horses to stop, but sprang from the carriage, 
and running to the spot elevated the plant in his hand and wayed it in 
triumph, as though he had captured an invaluable prize. The plant was 
one he had described years before; it having been brought to the Eastin the 
botanical collections of the U. 8S. Exploring Expedition (under Commander 
Wilkes) of which expedition he was to have been the botanist, having 
received the appointment in 1834, but owing to delays in starting he re- 
signed his post in 1837. He however was appointed to edit the Phaner- 
ogamie, part of the botany of that expedition, which was published under 
the auspices of the government of the United States in two volumes—one 
a large quarto of letter-press, the other a folio of plates which has become 
exceedingly scarce and valuable. 

Dr. Gray is another striking example of the fact that the early training 
afforded by the study of medicine has furnished to science some of the 
most gifted and illustrious of her votaries, and has yielded her claim to 
some of the greatest minds in the walks and works of the collateral branches of 
the scientific field. Dr. Gray graduated in medicine at Fairfield College in 1831, 
but relinquished his profession and adopted the study of botany for his life 
pursuit. 

He was one of the modern scientists who, like Huxley and Tyndall, did 
not entertain theidea that by popularizing his favorite branch hein any 
wise detracted from the scientific character of his own reputation, or the 
true value of his science. His juvenile works on physiological botany, 
‘‘How plants grow ’—and his ‘‘ First principles of Botany,” manifest the 
clear comprehension as well as the adaptability of his mind to the wants of 
his humblest followers. 

In a paper (as early as 1835) presented before the New York Lyceum of 
Natural History, he described new, rare, and interesting facts relative to 
plants growing in northern and western parts of New York State which were 
so important and of such a striking character as to call the attention of the 
older botanists of that day to this new and rising genius in the botanical 
firmament; and it was a matter of surprise that in a field so thoroughly ex- 
plored that a young man should bring to light several new species and dis- 
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sipate the confusion which had surrounded many others previously known. 

In 1838 he became associated with his preceptor, the distinguished botan- 
ist Dr. John Torrey, in the publication and joint authorship of the Flora of 
‘*North America,’’ a work designed to give a brief description of all the 
known indigenous and naturalized plants growing north of Mexico. The 
abiding friendship which existed between these two great menis clearly 
shown and beautifully expressed in the dedication to Dr. Torrey : ‘‘almost 
twenty years have passed since the first edition of this work was dedicated 
to you—more than thirty years since as your pupil, I began to enjoy the 
advantages of being associated with you in botanical pursuits, and on a last- 
ing friendship. The flow of time has only deepened the sense of grati- 
tude to you from your attached friend.” 

The Flora of North America was suspended at the end of the Composite 
(this latter order was arranged mainly through the labors of Dr. Gray. 
The suspension was owing to various causes; chiefly to the new relations of 
our government in the extension of our territories by the annexation of 
Texas, the acquisition of California, and the Gadsden Purchase, which 
brought about a change in the phytographical boundaries of our country. 
Prof. Gray had resumed the revision of this work during his later years, 
but has left it unfinished. The Gamopetale being complete he was actively 
engaged upon the first part of the Polypetale just prior to his death, 

From my earliest avquaintance with him he seemed deeply impressed 
with the importance of the botany of this coast. He mace three visits to 
the coast for the purpose of study as well as relaxation; in all his visits he 
was accompanied by his devoted and loving wife, whose charming nature 
was so adapted to his that she had become an inseparable companion in his 
work as well asin his life. On his second visit he was associated with Sir 
Joseph Hooker, England’s great botanist, then of Kew Garden. 

Their visit was for the purpose of determining some occult point in rela- 
tion to the Conifere. In order to accomplish their object they left the 
overland train at Reno, Nevada, and proceeded by easy stages through Nevada 
to the Calaveras Big Tree Grove, studying the habitat and all other peculiari- 
ties of the Conifers of the Sierras in their course, thus familiarizing them- 
selves with points not to be derived from any other source than nature’s 
own volume. 


In describing the plants of this Coast, he has not failed to remember the 
names of the botanists and collectors connected with this Academy, assign- 
ing their names to new genera and species found in our Stateand adjoining 
localities. Thus we have Kelloggia, a new genus of Rubiaceous plants. 
Bolandera, Stanfordia, Lemmonia, Plummera, Lyonothamnus, Grreenella, and 
many others. 


With the botany of this coast his name will ever be most intimately as- 
sociated, he having described and given names to many new genera and 
species, both in the monographs published under the auspices of the govern- 
ment and learned societies of the country, as well as the American Journal 
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of Science and Art, known as Silliman's Journal, of which he was one of 
the editors for a number of years. 

He was greatly beloved by the immortal Darwin, in whose theory he de- 
lighted and also defended, in one of his best expositions of that school of 
thought, Darwiniana. 

To enumerate the various important scientific papers and books, as well 
as the educational prints which emanated from his pen, would require too 
munch of your time. JI therefore shall omit them and close by stating that 
Professor Asa Gray, M. D., was born at Paris, Oneida Co., New York, Novem- 
ber 10, 1810, and was elected a Professor of Botany in the University of 
Michigan, but never occupied the Chair; as he was elected to the Chair of 
Fisher, Professor of Natural History in Harvard University in 1842, which 
was prior to the opening of the University of Michigan; this pro- 
fessorship he retained at the timeof his death, which occurred on the 30th of 
January, 1888, in the seventy-eighth year of his age. 


March 5, 1888.—Statrep MEETING. 


The PRESIDENT in the chair. 


Gilbert Palache was elected a life member. 
Jules Simon was proposed for membership. 


Additions to Museum :— 

Shells: Succinea obliqua, Helix monodon, Helix albolabris, 
Helix alternata, and others, by H. W. Turner. 

Fossils: Eighteen shells, from Chasik Harbor, Cook’s In- 
let. Collected by Mr. Kendall; donated by Mr. Tallant. 


Additions to Library :— 
From ‘correspondents. :&.. ca euce - 32 lo ecees - eee 58 
By donation «ss .cveeecetes 2 ee ot tees ee eee ba 


The following paper was read:— 

Topographical Features of Lower California, by W. Lind- 
eren. 

Melville Attwood made some remarks on Determination 


of Form and Hardness of Crystals. 
Tyan Petroff made an explanation of a map of the Kodiak 


Islands donated by him. 


(5%) 
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March 19, 1888.—Sratrep MEETING. 


The PresIDENT in the chair. 
S. L. Theller was proposed for membership. 


Additions to Museum :— 


Forty-eight specimens of fish and three mollusks, collected 
at the Tahiti Islands by J. L. Young and donated by I. E. 
Thayer. 

A vote of thanks was passed to Mr. Young and Captain 
Thayer for their valuable donation. 

I. E. Thayer made some remarks on the abundance of 
fish at Tahiti. 


Additions to Library :— 
NOM COTKCRPONGEMIS: 5. Vtais nes 5's caus ve eyed eles 108 
Ey REMOMU A DLOUN Bay aa fo tate tong his hd iar a''ek «1c dhs ose eee 14 
The following paper was read:-— 


Comparison of the Floras of Chile and California, by 
M.K. Curran. 


April 2, 1888.—Srarep MEETING. 


The PRESIDENT in the chair. 
Charles F. Sonne was proposed for membership. 


Additions to Library ;— 


Prom correspondents: 520) (20,50 00 dsm sate nee ees toes © 116 
RESCUE OMe rch eta s saline ai lr s,s maeneges sya ote oie te ni avelvei o> 56 
1 Biyaj 0) WR] TESTS ae ae Aas ne SO ohare are L 


The President introduced Prof. P. V. Veeder, who deliv- 
ered a lecture on Recent Changes in Japan. 


A vote of thanks was passed to Prof. Veeder for his 
interesting and instructive lecture. 
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April 16, 1888.—-Sratep MEETING. 


The PRESIDENT in the chair. 


The following were proposed for membership:— 
Wm. T. Baggett, Julius Koebig. 


Additions to Museum :— 

A specimen of lamprey (Ammochetus cibarius), taken from 
the bay by Dr. Geo. Hewston. 

Dr. Hewston made some remarks in reference to the 
lamprey presented by him. 

The President exhibited some pine branches which had 
been attacked by aparasitic fungus (Peridermium Harknessit), 
giving a brief description of its action and effect. 


Additions to Library:— 
From correspondents........ Sess grseaee ee meee er 
By donation... 2.505. 40. e e, e eeeee 21 
By purchase 


May 7, 1888.—Sratep MEETING. 


ViIcE—PRESIDENT HEWSTON in the chair. 


S. L. Theller and Chas. F. Sonne were elected resident 
members. 
Winslow Anderson was proposed for membership. 


Additions to Museam:— 

Native cloak from Tahiti, and carved hatchet and han- 
dle made by a native of the King Mills Group, South Sea 
Islands, presented by Mrs. Pauline Vandor. 

Specimen of Pandarus dane, by Dr. Geo. Hewston. 

Specimen of Florida alligator, by C. S. Capp. 

Specimen of bat from Carson City, Nev., by Walter D. 
Bliss. 

Specimen of Anarrhichthys ocillatus, by purchase. 
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Additions to Library :— 
PrGir CQEenPONGONES to iy... 2 Abe P salsa els chee hee ds 115 
ee erOM ICR y cee hss. bk See Ras ted zeoslan es S ood 27 


The following paper was read:— 


The Most Probable View Regarding the Condition of the 
Interior of the Earth, by Prof. Joseph Le Conte. 


May 21, 1888.—Sratep MEETING. 


VicE—PRESIDENT HEwsTON in the chair. 
Julius Koebig was elected a resident member. 


Additions to Museum :— 

One Lacerta, seven Helices, two Scorpions, two Ophid- 
ians, one Crustacean, two Cephalapods, two Lacertie, two 
Holothurians, one black rat; first three from Santa Margarita 
Island, Lower California, the others from Magdalena Bay; 
donated by Walter E. Bryant. 

Chimera Collie from San Luis Obispo, water snake 
from La Pama, Central America, and tortoise from Mexico, 
by Capt. H. Kleinhammer. 

Piece of coral and fish-hook from Tahiti, by I. E. 
Thayer. 


Additions to Library :— 


Bromcorrespoudents.< 2220 .cc05. 250 -ha2 425: Sawa, FOO 
ESTERS TES TO iif caper Ai ear AE a2 SR le ee EE 
13 Sp Uo Neto eee es NEL PR, AR ae pene 2 


The following paper was read:— 

Antiquities of Guatemala, by Gustav Hisen. 

Dr. Behr made some remarks on Insect Pests, especially 
the Army Worm. 
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June 4, 1888.—Srarep -MEETING. 


The PRESIDENT in the chair. 


Additions to Museum :— 

Two skins of Valley Partridge (Callipepla californica val- 
licola), male and female; one skin of Gambel’s Partridge 
(Callipepla gambeli), by H. C. Thayer. 

Four eggs of California Partridge (Callipepla californica), 
by M.S. Hurd. 

Specimen of coral (Astrea), by Capt. H. Kleinhammer. 


Additions to Library :— 


Prom. correspondents s..44.06009 Sates eee ee 82 
By donation: xeon tes eee 8 


The following paper was read:— 

On the Measurement of Frustrums of Cones and Cylin- 
ders, by Josiah Keep. 

Prof. L. A. Lee addressed the meeting on the work per- 
formed by the Aibatross, U. S. fish Commission steamship, 
during her voyage to San Francisco. 


June 18, 1888.—Srarep MEETING. 


The PRESIDENT in the chair. 


Wm. T. Baggett was elected a resident member. 


Additions to Museum :— 

Highty-four specimens of Birds, prepared by Walter E. 
Bryant; collected during the year 1887. 

Specimen of Coyote (Canis latrans), by R. E. Rowland. 

A vote of thanks was passed to Mrs. Eliza Baum for the 
donation to the Library of a valuable Atlas of Charts, in 
the Russian Language, of the North Pacific, particularly of 
Alaska and adjacent islands. 
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Additions to Library :— 
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The President announced the publication of the first part 
of Vol. I. Series 2, Proceedings of the Academy. 

Prof. Frank H. Cushing delivered an interesting address 
on the ruins of Los Muertos. 


July 2, 1888.—StaTep MEETING. 
The PRESIDENT in the chair. 


Additions to Museum :— 

Collection of shells from Mrs. Van Gordon, of San Simeon; 
collected in that part of the State. 

An arrowhead found in the Park of this city, by D. P. 
Secor, of Bridgeport, Conn. 

Horned toad (Phrynosoma) and gopher snake (Pityophis), 
by Walter E. Bryant. 


Special notice was called to the magnificent set of astro- 
nomical plates prepared by Trouvelot and donated by a 
member of the Academy, to whom a vote of thanks was 
passed. 


Additions to Library:— 
Peomrcorrespoudentsiie ssi ease a AE Se, 48 
LG) CACTI RIC) Mea rae te Senta eee Pe pEIOS Ch Agora ne ee 13 
The following paper was read :— 


Disproportional Multiplication of Vanessa Californica, 
by H. H. Behr. 
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July 16, 1888.—SratTED MEETING. 


The PRESIDENT in the chair. 


Additions to Museum :— 

Lycoperdon sculptum, by R. A. Campbell. 

Species of Pine from Sierras, with parasite growth; also 
Pajuella Insect, by Mr. Hittell. 

Acorn enclosed in wood, by EH. M. Willey. 


Additions to Library :— 
Prom: correspondents... 25) «is Sate | pee 5d 
By donation... 6.0 cate ocetiee eae ee oe ee 9 


Prof. Ward made some remarks descriptive of the Mu- 
seum at Coronado Beach Hotel. 


August 6, 1888.—StatED MEETING. 


The PRESIDENT in the chair. 


F. H. Vaslit was proposed for membership. 


Additions to Museum :— 

A collection of exhumed articles from Los Muertos, by 
Lieut. Frank H. Cushing. 

Collection of Shells, by Williard W. Wood. 


Additions to Library :-— 


From correspondents...¢ 20.224. 2. Js..0e4 eee 143 
iby donation >... 0...) aemee Raed heehee et eee 21 


The following paper was read :— 

Volcanoes in the Moon, by Edward S. Holden. 

F. Gutzkow made some remarks explanatory of the man- 
ufacture on this coast of magnesia from sea water. 
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August 20, 1888.—StaTED MEETING. 


The PRESIDENT in the chair. 


The President addressed the meeting as follows :— 


It becomes my painful duty upon this occasion to announce to the mem- 
bers of this Academy the death of one who has ever been an esteemed friend 
and benefactor, Mr. Charles Crocker. 

I need not recall the many evidences of his regard and attachment to this 
Society, as it is known to all of you that to him we are indebted for such 
timely aid as has largely contributed to our material progress. 

The death of one who has been so helpful to us is deserving at our hands 
a fitting tribute to his memory, not only that his family may be apprised of 
our high estimation of his worth, and of our gratitude for his many acts of 
beneficence, but also that such testimonials may be preserved in our ar- 
chives, so that coming generations may be informed that we, his contem- 
poraries, fully appreciated his kindly acts. 

Immediately upon learning of the death of Mr. Crocker the Trustees and 
the Council of the Academy met in joint convention for the purpose of de- 
termining upon a plan of procedure, such as the occasion seemed to demand. 
At said meeting a committee was appointed whose duty should be to draft a 
memorial and a set of resolutions which should bé suited to the occasion. 

I have to announce to you that the committee have completed their re- 
port, and they are now ready to present the same for your consideration. 


The resolutions were then read and unanimously adopted. 
They are as follows:— 


The California Academy of Sciences desires to record its grateful tribute 
of respect to the memory of its late member, Charles Crocker, who was born 
at Troy, N. Y., September 16, 1822, and died at Hotel del Monte, Monterey 
County, California, August 14, 1888. 

His eminent services as one of the great pioneer railroad builders, uniting 
the Pacific Coast with the Atlantic borders, have become matters of public 
history. 

His talents and industry surmounted early @tsadvantages, and soon gave 
him position among prominent business men, until the emergencies of the 
great struggle for national integrity demanded the transcontinental railroad. 
In this enterprise he enlisted and ventured his then moderate fortnne with 
a courage and energy bora of faith in his own convictions and in the patriot- 
ism of his countrymen. This design of constructing a great railroad system 
in this country he pursued with unabated zeal for more than a quarter of a 
century and until the close of his life. 
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Let those who enjoy the blessings of health, the pleasures of travel and 
the joys of social reunions attendant upon rapid and convenient transporta- 
tion consider the enterprise, the courage, the invention, the labor and the 
risk of fortune devoted to the work by the great pioneer builders of the Cal- 
ifornia railroads, among whom the deceased was one of the chiefs. 

And this Academy has especial reasons to hold the name of Charles 
Crocker in unfading remembrance as one of its early and generous patrons, 
while it was without available means to advance the cause of science. 

Becoming a life member he ever after evinced his constant desire to for- 
ward the work and interests of the Academy by his liberal donations for the 
prosecution of original investigation in science, and by his frequent contrib- 
utions of natural history collections. 

Therefore, it is recorded as the sense of this Academy that the example of 
Mr. Charles Crocker as a patron of science will serve as an inspiration and 
encouragement to those who love and labor for the same great cause; and 
that his name be gratefully and conspicuously enrolled in our archives, and 
also that it be suitably engraved upon the tablets of the edifice now in pros- 
pect of construction. It is further 

Resolved, That we sincerely mourn the loss of the presence and the soci- 
ety of our late member and benefactor, Charles Crocker. 

Resolved, That we tender our sincere sympathy to the widow and family 
of our late associate for the loss of their eminent husband and father. 

Resolved, That the Secretary prepare and transmit to the family a copy 
of this memorial. G. HEWSTON, M.D., 

S. W. HOLLADAY, 

G. C. PERKINS, 

H. W. HARKNESS, M. D., 

H. FERRER, M. D., 
Committee. 


The resolutions were beautifully engrossed and hand- 
somely bound. 


The meeting then adjourned out of respect to the memory 
of the departed. 


September 3, 1888.—SrarED MEETING. 


The PRESIDENT in the chair. 

Additions to Museum:— 

Yellow-green Vireo (Vireo flavoviridis), by W. W. Price. 

Western Warbler (Dendroica occidentalis), and Green- 
tailed Towhee (Pipilo chlorurus), by Charles Fiebig. 
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Perissodactyl foot of the pig, by David Thomas. 

Fossil echinoderm, from Salinas River Valley, by H. H. 
Behr. 

Freshwater shells and batrachians from Lassen County, 
by Walter E. Bryant. 


Additions to Library:— 


BE MCANPCOLTOSPOMCONUS:s.5'. 25 2s see 0c 4 joes oro oo oe yee 115 
LED? TBS 01 ET Ra aa on ez ara 21 
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The following paper was read:-—— 


Karthquakes in California, Oregon and Washington Ter- 


ritory, by Edward 8S. Holden. 


September 17, 1888.—Sratep MEETING. 


The PRESIDENT in the chair. 


The proposition for membership of F. H. Vaslit was 
withdrawn. 

Additions to Museum :— 

Specimens resembling bronze, by F. J. McCullock. 

Specimens of stalactites from Paraiso Springs, by James 
G. Fair. 

Additions to Library :-— 
Bron correspondentses Jc fis Ve teil) SAS ey: 61 
By donation 


The following paper was read:— 


Comparative Mythology, by Adley H. Cummins. 
_ Dr. Hewston made remarks in reference to a species of 
Banana plant growing in his front yard on Sutter street. 
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October 1, 1888.—Srarep MEETING. 


The PRESIDENT in the chair. 


Additions to Museum:— 

Specimen of wood from tunnel 500 feet from surface at 
Placerville Mine, by D. B. Woolf. 

Five specimens of birds, by W. D. Bliss. 

Collection of birds’ stomachs, by A. H. Havwley. 

Twenty-six mammals, by Walter E. Bryant. 


Additions to Library :— 


From correspondents: ..05. 245 50) picts eke ee 62 
By donation: si... sa Bee So eee ele ee eee ee i 
‘By purchase... 2.225. 92a) ae eee ee ee 1 


The following paper was read :— 
Trees and Shrubs of the Sierra Nevada, by M. K. Curran. 
Dr. R. G. Eccles, of New York, addressed the meeting. 


October 15, 1888.—StatTEp MEETING. 


Vick—-PRESIDENT HewstoNn in the chair. 


Additions to Museum :— 

Specimens of Zauschneria Californica and Cordylanthus 
filifolius, Belding. 

Fourteen herbarium specimens, by S. B. Parrish. 

Stick of Poison Oak (Rhus diversiloba), 13 inches in cir- 
cumference, by Walter E. Bryant. 

One specimen of Snake, by Dr. Behr. 

Specimen of Coregonus Williamsont, fish stomachs, fresh- 


water sponges and polyps—all from Lake Tahoe, by Dr. 
Harkness. 
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Additions to Library:— 
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The following papers were read :— 
Modern Chemistry in Agriculture, by Dr. Julius Koebig. 
On the water supply of the Sutro Aquarium, by T. H. 
Hittell. 


The President made remarks on researches at Lake 
Tahoe. 


November 5, 1888.—Sratrep MEETING. 


The PRESIDENT in the chair. 


Additions to Museum:— 

Specimen of Flying Fish, by Alex. Selkirk. 

Three specimens of Lizards, by Walter E. Bryant. 

Nine Fish, by Fish Commission. 

Specimens of snow plant (Sarcodes sanguinea), by C, F. 
Sonne. 


Additions to Library :— 
Brom enrrespondents. .. 2054.6. 053.6 ees. Yee es whol 
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The following paper was read :— 
The Flora of the Santa Barbara Islands, by T. S. 
Brandegee. 


The following papers were read by title :— 

Botanical Notes, by Mary K. Curran. 

Description of a new Fish, by Rosa Smith Higenmann 
and C. H. EKigenmann. 

Notes on Sarcodes sanguinea, by C. F. Sonne. 

Astronomical Notes, communicated by Edward 8. Hol- 
den. 

2p Ser. Vou. I. ( 22) 
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November 19, 1888.—Strarep MEETING. 


The PRESIDENT in the chair. 


Additions to Museum:— 


Several plants, from the Fish Commission, principally 
gathered in Alaska and British Columbia. 


Additions to Library :— 
From correspondence ):2..¢260koas sae. eee 113 
By donation? {0.35 2%. cite i ae een ee 18 


The following papers were read :— 

Magnesium Oxychloride, or Sorel’s White Cement, and 
Favorable Conditions for its Manufacture in California, by 
F. Gutzkow. 

The Great Glacier of the Selkirks, by W. R. Bentley. 


December 3, 1888.—StatTep Mzrerina. 


Vick-PRESIDENT HEwsTon in the chair. 


Additions to Museum :— 


Two specimens whales’ eyes, by Pacific Steam Whaling 
Company. 

Specimen of flounder, by Walter E. Bryant. 

Two sections of wood, by Mrs. S. A. P. Wheeler; pre- 
pared by H. 8. Durden. 

One hundred and twenty-one specimens of birds, by 
L. Belding. 

Six skins of birds, by W. W. Price. 

Five skins of birds, by A. H. Hawley. 


Additions to Library:— 


Hrom correspondents. <4 icrewnes =.'cudete «ee ee LOL 
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The following papers were read :— 

Notes on the Structure of the Basin Region, by Joseph 
Le Conte. 

Tdentification of Coal Seams, by J. R. Scupham. 

Dr. Hewston made some remarks concerning the new 
building of the Academy. 


December 17, 1888.—StTatTEp MEETING. 


The PRESIDENT in the chair. 


Additions to Library:— 


The following paper was read: 
The Change of Level of the Peninsula of San Francisco, 


by T. H. Hittell. 


The following nominations for officers for the ensuing 
year were made: 


President(—H. W. Harkness. 

First Vice-President—H. H. Behr. 

Second Vice-President—George Hewston. 

Corresponding Secretary—F. Gutzkow. 

Recording Secretary—J. KR. Scupham. 

Treasurer—I. Ki. Thayer. 

Librerian—Carlos Troyer. 

Director of Museum—J. G. Cooper. 

Trustees—C. F. Crocker, D. E. Hayes, 8. W. Holladay, 
HK. J. Molera, Irving M. Scott, George C. Perkins, John 
Taylor. 
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January 7, 1889.—AnnuaL MEETING. 


The PRESDENT in the chair. 


The annual reports of the officers and board of trustees 
were received and referred to the Publication Committee. 

The judges and inspectors of election reported the fol- 
lowing officers elected for the ensuing year: 


H. W. Harkness, President. 

H. H. Benr, First Vice-President. 

GrorcE Hewston, Second Vice-President. 
FREDERICK GuTzKOw, Corresponding Secretary. 
J. R. ScurpHam, Recording Secretary. 

I. E. Toayer, Treasurer. 

CarLos Troyer, Librarian. 

J. G. Cooper, Director of Museum. 


Trustees : 
CHARLES F. CROCKER, E. J. Moers, 
D. E. Hayes, GEORGE ©. PERKINS, 
S. W. Hobuapay, Irvine M. Scort, 


JOHN TAYLOR. 


REPORT OF THE PRESIDENT. 


The reports of the officers and curators of the Academy, 
just read, show a very gratifying amount of activity, both 
in the scientific work of the Society and in matters relating 
more directly to its income, the housing of its steadily in- 
creasing collections, and accommodations for the working 
sections. 

The Museum has been much increased, especially in the 
departments of Birds and Mammals, and in Botany, both by 
donation and by exchanges brought about by the efficient 
carators. 

When the Society is in a condition to provide working 
facilities for other departments, it is hoped they will become 
equally active. 
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Early in the present year Walter E. Bryant made a visit 
to Lower California in the interest of the Society, in order 
to study the habits and secure good specimens of its birds 
andmammals. A stay of a few months enabled himto make 
large accessions to our ornithological collections. Being 
alone, he was unable to penetrate the interior sufficiently to 
secure a complete series, especially of the mammals, and it is 
hoped that the Society will undertake at once the fuller explo- 
ration of this still almost unknown field which hes at our 
doors, and promises so rich a reward in material tor scien- 
tific investigation, before it shall have been stripped by ex- 
plorers sent out by Eastern and foreign societies. 

The exchanges with foreign societies, whereby our Library 
is mainly increased, have been kept up and largely extended, 
and subscriptions have been made to the principal scientific 
journals which cannot be obtained by exchange. 


The bibliographic catalogue of the Library has been com- 
pleted to date, and will be published in the forthcoming 
volume of our proceedings. I need not inform you that 
such a catalogue will prove to be a great convenience to 
members and others who may wish to consult scientific 
works. 

We have published during the vear two parts, the first 
on the Anatomy of a New Annelid; the second, on Antiqu- 
ties of the Pacific Slope of Guatemala—both by Gustav 
Hisen—of the second volume of our Memoirs, and the title- 
page and index of Volume I, which remained without those 
necessary adjuncts for twenty years. Index and title-page 
has also been printed for Proceedings VII, Part I, complet- 
ing the volume, now twelve years old. 

The second series of Proceedings has been commenced 
by the publication of Part I. Part IT embracing, in addi- 
tion to the papers, the proceedings proper of the last two 
years, and completing the volume, is now in press, and will 
be issued during the present month. 

The papers read before the Academy during the year 
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have many of them been of great merit. A few of them 
were not intended for publication in our proceedings, 
either because they are principally of local interest, and 
reach a more satisfactory audience by publication in some 
of the local journals of our city, or their novelty is not great 
enough to warrant the great expense involved. 


Its publications are the very life of a society like ours— 
the only means whereby its existence is known to the world 
of science, and the medium of steady increase of its library. 
Its audience is almost entirely among working scientists, 
and its standing is determined by the number of and im- 
portance of its contributions to the sum of the world’s 
knowledge. 


We have lost by death during the year one life member, 
our benefactor, Charles Crocker, whose services to the So- 
ciety are fresh in the minds of us all, and two resident mem- 
bers, Henry W. Reese and Joseph Durbrow. 

Among our honorary members we have met a loss, the 
like of which cannot soon occur again. Dr. Asa Gray, the 
head of American botany, died January 30, full of years and 
honors, yet in the prime of his faculties and usefulness. 
The position which he held will never again be filled. While 
there will be, as heretofore, numerous specialists engaged 
in the different departments of botany, we may never meet 
with one who possesses so comprehensive a knowledge and 
a judgment so sound in all that relates to that important 
branch of science. 

The income from the fund created by the late Charles 
Crocker, has been expended, asin former years, for the pro- 
motion of original work, and the work so performed will 
compare favorably with that of any previous year. 

The Society is to be congratulated upon the fact that the 
Trustees are actively engaged in making preparations for 
the erection of a new building for Academy purposes, the 
eround having been prepared for its foundation, and ample 
funds are at hand for its completion. 
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In the plans already adopted by the Trustees, provision 
is made not only for an Academy building, with ample space 
for the display of our large collections, together with the 
library and all of the rooms necessary for a large staff of 
workers as well. 

In addition to the Academy proper, the Trustees are pre- 
paring to erect upon a portion of our property a large and 
commodious building for the purpose of revenue, the in- 
come from which, it is to be hoped, will be sufficient to 
meet the outlay which is necessary to carry forward our 
work. 

A year or more will be required for the completion of 
these buildings and the removal of our collections to the 
new quarters. 

Finally, I have to thank our Board of Trustees for the 
efficient aid which they have rendered in the prosecution of 
our work. In no case has there been any hesitation in grant- 
ing the necessary funds as the needs of the Academy seemed 
to require; and in behalf of my fellow members of the 
Council, I thank them for the uniform courtesy which they 
have ever shown us. 


REPORT OF THE CORRESPONDING SECRETARY. 


During the past year the following publications have been 
distributed to members: Memoirs, Vol. II, No. 1 and 2; 
and Proceedings, Vol. I, Part 1. <A special circular was 
sent to many of the members, inquiring as to what publica- 
tions they had already received, and the numbers missing 
were furnished to them whenever possible. 

Two hundred and seventy-eight letters were received, and 
also a large number of receipts, which have been numbered 
and classified. 

Ninety-three letters have been written and copied, mostly 
concerning the library. 

Our exchange list with foreign societies has been largely 
increased. 
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REPORT OF RECORDING SECRETARY. 


Number of meetings during year, 24, for which notices 
were sent out. 
Number of members elected, five. 


REPORT OF THE TREASURER. 


Balance in bank, January 1, 1888.............. $ 1,847 22 
RECEIPTS DURING THE YEAR. 
Dues Active: Members’) 3.5. coes hee eee $ 1,183 50 
linte Nieomibenships ..57.: ees ok ees eee ane 100 00 
Rent of Market Street property................ 4,671 00 
Puterest on Crocker, Fund... 4... 42:..24 eee ee 1,200 00 
Cash returned from W. Lindgren.............. 13 05 
Cash borrowed from Lick Trustees............. 5,000 00 
Motels s-c2. & ol Sots wt Brag oe ee eet eae ge $14,014 77 
Bzpenditmres).. 30s. be. Ok. en ee eee eee LL, 078. ia 
Balance on-hand! 52.4 de Me eee eee $ 2,936 06 
EXPENDITURES. 
Mecounk OF Crocker Hund... .2.0.080.0. one $1,210 000 
DPalanleds}./ Ais on hele bane tect eee eaten en eae 1,250 00 
Rents. 2... «ad gua ofa Pos aeeneyl Wee § areca ete ee 1,950 00 
Office; F urmiture and: Fixturess+b. 2405 4. te5 nate 146 65 
University of Indiana for alcohol............. 29 05 
Petty Expenses, Contingent Fund, care and pres- 
ervation Of) SpeeUmenss eee cot cl. ewe (11 51 
Publications. x4.) it auetonewasene cee eae 847 02 
Interestion aick Moan) Bi e.ke Jas ev nace 275 00 
Tngurance 208 3 eid ee oe ee 180 00 
Taxes on Market Street property.............. 2,891 43 
Architects’ premiums for new building designs. . 900 00 
Sidewalk Market Street property.............- 27 55 


Purchasexol POGKS<s san eee e.g eee 180 00 
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Expert for examination of books............... $220 00 

Expenses of collectors of specimens........... 260 50 

PSG eet ees Shs! 2 otal che Pe B ee nS ues $11,078 71 
SUMMARY—GENERAL FUND. 

Balance on hand, January 1, 1888.............: $ 1,086 20 

_ GUD EL OTS GS Ea ae cara ae eA ee ee 10,967 55 

$12,053 75 

rience mMenisereee tie Nees reie eck etee be ese ws ad 9,868 71 

Balanee, January £,. 1889s os. Joe ee $.2.185 04 

CROCKER FUND. 

Balance on hand January 1, 1888........... Pe COL OZ 

| ASVE/C'E 11 0S) Sele ge eRe PRC earth ch oO a A OV eee SOU OU) 

$1,961 02 

De pensemiemts. pt ss BSk aide tastes «dale ate a ees 1,210 00 

Balance January L, ASSO te 503 canes <: $ 751 02 


REPORT OF THE LIBRARIAN. 


The 36th Annual Report of the Librarian for the year 
1888 is herewith respectfully submitted : 


Number of publications received— 


POI COPFESPONGOEM tS. 2 .)2s, acc Saya sie cstueres 2,250 
LET oC OLN 1 05 1 Rad IR re RR onan era 303 
LEDER] OS ca abe teins go eee apa earieninie eee nea 94 
Total No. of publications received...... 2,647 
No. of volumes completed.............. 651 


Several journals of current scientific literature have been 
subscribed for, and the registering of accessions and biblio- 
eraphic index by card catalogue, has been steadily kept up 
and completed to the close of the year, while the cata- 
loguing by subject and author, has received such attention 
as time permitted. 
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REPORT OF DIRECTOR OF MUSEUM. 


The state of the collections contained in the museum has 
not been materially changed during the past year except in 
the departments which are in charge of working curators. 
In these departments there has been marked progress, both 
in the line of original investigation and in the increased size 
of the collections. 

As it is necessary to store most of the collections until 
the new building is completed, full justice cannot be done 
in the departments of which reports are here appended, and 
and in other branches it has sufficed that the material on 
hand has been given a general oversight, and that proper 
care was bestowed upon acquisitions. 

In the entomological department the accessions number 
1,989 classified as follows : 

Coleoptera, 1013; Hemiptera, 144; Orthoptera. 42 ; Dip- 
tera, 45 ; Hymenoptera, 437 ; Neuroptera, 32 ; Lepidoptera, 
255; Arachnida, 21; making a total of 23,907 specimens in 
the collection. 

The acquisitions from various donors are as follows : 

Attwood, Melville, San Francisco, Cal.: 6 points for testing 
hardness of minerals. 

Bliss, Mrs. D. L., Carson City, Nev.: 1 specimen beetle 
(Cerambycide). 

Bryant, Walter E., San Francisco, Cal.: 1 specimen fish 
(Paralichthys) from Oakland market. 

Capp, C. S., San Francisco, Cal.: 1 young alligator. 

Cobbledick, James, Oakland, Cal.: 2 specimens Amblys- 


toma tenebrosum. 

Durden, H. 8., San Francisco, Cal.: 9 specimens wood. 

fair, James G., San Francisco, Cal.: 1 specimen calea- 
reous tufa from Monterey Co. 

Ferrer, Dr. Henry, San Francisco, Cal.: 30 volcanic spec- 
imens from Hawaiian Islands. 
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Harkness, Dr. H. W., San Francisco, Cal.: 5 specimens 
of fossil shells. 


Hewston, Dr. George, San Francisco, Cal.: 1 cast of fossil 
jaw of Titanotherium proutii, and 1 specimen fish Ammoce- 
tes cibarius, from San Francisco market. 

Kleinhammer, Capt. Henry, 1 specimen Pelamys bicolor, 1 
tortoise and 1 specimen of coral. 

Petroff, Ivan, Alaska: 22 specimens of fossil Jnoceramus 
from Alaska. 

Thayer, Capt. I. E., San Francisco, Cal.: 48 specimens 
Tahiti fish ; 8 crustaceans, 1 pearl fish-hook and 1 mollusk 
from Tahiti. 

Turner, H. W., San Francisco, Cal.: 6 boxes insects and 
5 specimens of shells. 

Vandor, Mrs. Pauline, San Francisco, Cal.: 4 Ethnologi- 
cal specimens and 4 specimens of shells from South Sca 
Islands. 

Van Gordon, Mrs., San Simeon, Cal.: 1 box of shells. 

Wethered, J. S., San Francisco, Cal.: 5 fossil teeth of 
shark and 1 rose-colored crystal. 


Purchased from San Francisco market, 1 specimen fish 
(Anarrhichthys ocellatus). 


The Director also has in his hands a large collection to be 
added in the new building. 


REPORT UPON THE DEPARTMENTS OF MAMMALS AND BIRDS. 


By WALTER E, BRYANT, CURATOR. 


The past year has been an exceptionally favorable one to 
the departments of mammals and birds. 


At no time in the history of this society have the acces- 
sions of valuable study specimens been so large. Unless 
there are specimens stored of which the curator has no 
knowledge, the additions of bird skins alone for the year 
number nearly three times more than were contained in the 
entire study collection on January 1, 1888. 


334 CALIFORNIA ACADEMY OF SCIENCES. 


Large as has been the receipt of specimens, the number 
is small in comparison to what might have been added had 
there been any satisfactory way of caring for the specimens 
which were received in the flesh. These were, with the ex- 
ception of one mammal and six birds, all prepared by the 
curator, assisted in a few instances by Mr. Charles Haines. 


That there is not attached to the museum some compe- 
tent person who could prepare, in first-class maimner, the 
accessions of mammals and birds in the flesh, is greatly to 
be regretted, for there are many individuals who are willing 
and anxious to aid the society by valuable donations of this 
nature, but whose offers of fresh material have been repeat- 
edly declined for no other reasons than that it incurred an 
expense when sent to local taxidermists, or occupied the 
time of the curator and janitor needed at other work. 

A plea to sportsmen and others for donations of fresh 
material, and also a museum circular treating of the com- 
plete care and preparation of mammals for scientific pur- 
poses, which was written by the curator, has not been 
circulated, nor even printed, there being no provision for 
the care of such specimens which would certainly be 
received. An early change in regard to this really import- 
ant matter is earnestly hoped for. 

Another museum circular, similar in plan to the one on 
mammals, has been partly written—treating of birds—but 
not completed for the reasons just given. 

A label for the use of these departments has been de- 
signed in three sizes. These labels will be attached to those 
specimens which are now designated only by the field col- 
lectors’ numbers, and to others that may require them. 

A careful inspection of the entire collections was made 
in December, with very satisfactory results; the specimens 
are believed to be absolutely free from insect pests of any 
kind. 

A manuscript catalogue of all the skins in the study series 
has been made, and the specimens numbered to correspond. 
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In connection with this work reference was made to back 
numbers of the “‘ Proceedings” and the minutes of former 
years, wherein were found occasional notices of accessions 
which the curator has failed to find any trace of. It is to 
be hoped that these are not lost, but packed away, and will 
eventually be restored to the society. 

The field work of the curator has consisted in about four 
months’ explorations in Lower California; a month’s sojourn 
in Lassen county, Cal.; a trip of one week in the vicinity 
of Mt. Hamilton; and several short visits to Sonoma county, 
besides a number of brief excursions in the vicinity of 
San Francisco—at all of which places collections were made. 
In all, more than six months have been spent in the field. 

The original work of investigation has consisted in the 
description of a bird new to science (Melospiza fasciata riv- 
ularis), and the preparation of a report upon the collection 
of birds made this year in Lower California: this last is in 
MS., but it was thought best to delay its publication 
until the following year, by which time a great deal of ad- 
ditional information is expected. 


Several lots of bird skins have been received for identifi- 
cation; this having been made, the specimens were returned 
to the owners. 


Field notes pertaining to the life histories of Pacific Coast 
mammals and birds have been kept, for use in future pub- 
lications. 


A collection of 124 bird skins from Mr. W. W. Price has 
been deposited for identification and the use of the curator. 


Microscopical examinations have been made of the con- 
tents of the crops and stomachs of birds, disclosing some 
interesting facts relating-to the food habits of Californian 
birds. 


No exchanges have been undertaken; not-because no 
offers were received, but for lack of duplicates to send in 
return. 
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For obvious reasons no specimens were purchased for 
these departments. 


The addition of more cases of an approved model is much 
needed for the study series of birds, particularly the large 
ones. 


The transfer of the curator’s quarters to the first floor, 
with facilities for heating the room, has added much to his 
comfort, and protected the specimens from dampness and 
mold. 

To the members of this society, and others who have 
aided by contributions and encouragement during the year, 
thanks are cordially extended. 

The accessions for the year ending December 31, 1888, 
are classified as follows: 

Belding, L., Stockton, Cal.: 131 specimens of bird skins, 
85 species principally from California and Lower California. 

Bliss, Walter D., Carson City, Nev.: 2 specimens of 
Tamias harrisi in flesh; 1 specimen of bat in flesh; 15 spec- 
imens, 9 species, birds in flesh from Nevada. 

Bryant, D. S., Healdsburg, Cal.: 1 specimen Accipiter 
cooper? in flesh. 

Bryant, Walter F., Curator: 28 specimens, about 20 spe- 
cies, mammals; 239 specimens, about 147 species, birds. 

Fiebig, Chas., Kureka, Cal.: 1 specimen Dendroica occiden- 
talis, and 1 specimen Pzpilo chlorurus. 

Haines, Chas. D., Oakland, Cal.: 1 specimen Thomomys 
talpoides bulbivorus in flesh. 

Hawley, A. H., Los Gatos, Cal.: ( specimens, 3 species, 
birds in flesh; also, 5 skins of Petrochelidon lwufrons, and 
a collection of birds’ crops and stomachs. 

Haynes, John, San Francisco, Cal.: Two live young of 
Trochilus anna in nest. 

Heaton, T. L., Oakland, Cal.: 14 specimens, 11 species, 
of birds in flesh from Sonoma county. 

Hurd, M. S., Oakland, Cal.: 4 eggs Callipepla californica 
from Haywards, Cal. : 
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Kelsey, Mrs. W. F., Visalia, Cal.: 2 specimens Melan- 
erpes formicivorus bairdi in flesh. 

Kellogg, Chas. W., Oakland, Cal.: 1 specimen Olor colum- 
bianus in flesh, from Cordelia. 

Pacific Steam Whaling Co., San Francisco, Cal.: 2 whale’s 
eyes. 

Parker, H. G., Carson City, Nev.: 2 eggs and nest of Zen- 
aidura macroura from Marin county. 

Price, W. W., Riverside, Cal.: 1 specimen T’homomys tal- 
poides umbrinus, and 1 specimen Neotoma sp.? from Arizona; 
also, 4 specimens, 3 species, birds from Arizona, and 1 
specimen Vireo flavoviridis from Riverside. . 

Rowland, R. F., Oakland, Cal;: 1 specimen Canis latrans 
in flesh. 

Swain, A. P., Oakland, Cal.: 1 specimen of Colaptes cafer 
in flesh, and 1 specimen of Ceryle alcyon in flesh, both from 
Sonoma county. 

Thomas, David, Susanville, Cal.: 1 perissodactyl foot of a 


Pic 


REPORT UPON THE DEPARTMENT OF BOTANY. 
Mary K. CuRrAN, CURATOR. 


The herbarium, which is estimated to number about 30,000 
species, is in good order but is becoming cramped for room. 
The additions during the year have been many and valuable. 
Exchanges are freely made from the duplicates, for any ob- 
tainable species which are wanting—or often for fuller ma- 
terial. The sets of certain exploring botanists which can 
only be obtained by purchase are much needed, and the 
want of literature is severely felt. 

Philippi, Dr. h. A., Santiago de Chili: a very valuable 
collection of over a thousand specimens, received early in 
the year. (Partly in exchange for a package sent him by 
the curator, partly donated.) 

Parish, S. B., San Bernardino, Cal.: 50 specimens. (Do- 
nated.) 
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Cleveland, Daniel, San Diego, Cal.: 20 specimens. (Do- 
nated. ) 

Hickman, J. B., Watsonville, Cal.: A few rare specimens. 
(Donated. ) 

Bryant, Walter E.: 130 specimens, including many rare 
_and several new species from Magdalena Bay and Comondu, 
Lower California. (Donated.) 

Heaton, T’. L., Oakland, Cal.: 100 specimens. (Donated.) 

Sonne, C. F., Truckee, Cal.: 150 specimens. (Donated.) 

Kisen, Dr. Gustav, Delano, Cal.: 112 specimens. (Do- 
nated. ) 

Brandegee, T. S., Berlin, Conn.: 500 specimens. (Do- 
nated.) 

Scuphamn, J. &., Oakland, Cal.: 50 specimens. (Donated. ) 

Townsend, C. H.: 50 specimens. (Donated.) 

Hasse, Dr. H. H.. Los Angeles, Cal.: 100 specimens. (By 
exchange.) 

Shockley, W. H., Candelaria, Nev.: 75 specimens. (By 
exchange.) 

Blanchard, Dr. F., Peacham, Vt.: 150 specimens. (By ex- 
change.) ; 

Curator: 300 specimens. 

To many others whose names are not mentioned above 
thanks are given for specimens, often of living plants, and 
valuable notes. 


REPORT OF THE BOARD OF TRUSTEES. 


By CHARLES F. CROCKER, PRESIDENT. 


The Board of Trustees of the Academy, in accordance 
with the provisions of Section 4 of the Constitution of the 
Society, presents herewith its annual report for the year 
1888. 

The members of the Board, duly elected, met at the office 
of the Trustees on the 16th of January, and completed their 
organization by -electing Charles F. Crocker president, 
S. W. Holladay president pro tem., and HE, J. Molera secre- 
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tary protem. Duly executed bonds of the Treasurer, Director 
of the Museum, and Librarian, were received, examined 
and approved, in accordance with the provisions of Section 
3 of the Constitution. 

Very early in the year your 'Trustees definitely decided to 
improve the lot on Market street, near Fourth, by the 
erection of a building suitable for the accommodation of the 
Academy, as well as making provision for renting stores 
and rooms, whereby an income may be relied upon. 

In view of the importance of this work, the entire Board 
of Trustees was appointed to serve upon the Prudential or 
Building Committee, the details of various branches of the 
work being attended to by sub-committees. Arrangements 
were promptly made with the trustees of the Lick Estate 
for a loan to cover the cost of the improvements, in the sum 
of $200,000, the money to be drawn in various sums from 
time to time, as the work progressed. Trustee Holladay 
was appointed Attorney of the Board, and was authorized 
_to associate with himself the firm of Mastick, Belcher & 
Mastick, should he desire to do so. 

In April circulars were issued to various architects, invit- 
ing them to submit plans for two buildings on the 
Market - street lot, one fronting on Market street, to be 
rented for general commercial purposes, and a _ sepa- 
rate building in the rear, designed for the exclusive 
- use and accommodation of the Academy, and to be thor- 
oughly fire-proof. Several plans were submitted, and after 
due consideration at several meetings, in some of which the 
members of the Council joined, a contract was made with 
Messrs. Percy & Hamilton, covering the construction of the 
building upon plans made up of modifications of those 
presented, agreed upon by Trustees and Council in joint 
meeting. 

Much consideration has been given to the matter of mak- 
ing an arrangement with the Society of California Pioneers 


2p SER. VoL. I. (23) 


340 CALIFORNIA. ACADEMY OF SCIENCES. 


and the representatives of Miss Flood, for the use of 
‘Pioneer Court,’ to obtain access to the Academy’s build- 
ing from Fourth street. This would be a very great conve- 
nience to the members of the Academy and the public in 
attending our meetings and visiting our museum, and would 
not in the slightest degree affect the conditions whereby 
the Pioneers and the tenants of Miss Flood’s building now 
ase this court. We have offered to pay a considerable sum 
of money for this privilege, and in addition, to change the 
plans of the walls of our building so as to provide for light 
and ventilation to the Pioneers’ building in the greatest 
possible degree. Various committees of your Trustees have 
waited upon the representatives of these interests, and many 
' interviews have taken place, but the efforts we have made 
in the matter have failed. Weare asked, asa consideration 
for the opening of this court, that it should be extended 
through to the westerly line of our property. This would 
be a sacrifice of all that portion of the Academy’s lot south 
of a point i145 feet from Market street, comprising an area 
of 7,200 square fect. We could have but one building upon 
the lot, and that—exclusive of the ground-floor—would, in 
the judgment of your Trustees, be insufficient for the Acad- 
emy. We have determined not to make this sacrifice, and 
the plans have accordingly been made with a view of reach- 
ing the Academy’s building from the Market-street entrance 
only. The grading of the lot, preparatory to putting in the 
foundation, has been finished, and we confidently expect 
that by the time your Trustees present their next annual 
report the building will be ready for occupation. 

The complications which arose during the year 1887, 
through the action of the Board of Supervisors of this city in 
adopting resolutions to utilize the lot of the Academy on 
First Avenue, continued. By resolutions adopted on the 
19th of December, 1887, your Trustees formally accepted 
this lot, and the President forwarded a certified copy of the 
resolutions to the Mayor and Supervisors of this city and 
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eounty. On the 5th of March, 1888, the Trustees author- 
ized a protest to be filed with the Board of Supervisors, 
against granting permission to the Board of Education to 
erect a school-house upon this lot, and subsequently filed a 
similar protest with the Board of Education. Notwith- 
standing this action, permission was granted, and the 
school-house was completed. Your Trustees consider the 
title of the Academy to this lot perfect, and will assert its 
rights at the proper time. 

In October the Secretary was authorized to procure a set 
of account books, and to keep a complete account of the 
financial transactions of the Trustees. This had never been 
done, the only books in the hands of the Secretary being 
the bank pass-book, memorandnm of vouchers audited, and 
the vouchers themselves. The services of an expert ac- 
countant were obtained, and all books and papers in the 
hands of the Trustees were written up and classified, and a 
new set of books opened. 

The expenses of the Academy have been considerably in 
excess of its ordinary receipts, and in December the Trust- 
ees were compelled to borrow $5,000 from the Lick Trustees 
for one year, at 54 per cent., making in all $10,000, which 
is now due them. The unusual expenses were on account 
of grading the Market-street lot, plans of the architects, the 
publications of bulletins, and general scientific work. The 
receipts from the Crocker Scientific Investigation Fund 
have amounted to $1,200, and the disbursements for serv- 
ices and expenses properly chargeable to it were $1,210. 

No official communication has been received from the 
Trustees of the Lick Estate during the year, of the present 
condition of the Trust, but from private sources we learn 
that the amount to be received in the distribution of the 
residue of the Lick Estate will exceed all previous esti- 
mates. 

The personal property of the Society, as noted in the 
last annual report, together with additions which have been 
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made to the collection of specimens and to the library, re- 
main in good condition, though it is very desirable that 
they be moved to a dryer place and systematically classified. 

The Bank of California was selected as a depository of 
the funds of the Academy; the bonds belonging to the 
Crocker Scientific Fund, deeds and other valuable papers, 
are kept in the box rented by the Trustees in the vaults of 
the Safe Deposit Company. 
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ADDITIONS AND CORRECTIONS. 


Page 7, for ‘‘ Hpidonax’’ read ‘‘ Hmpidonazx.”’ 

** 29, eleventh line from bottom, for ‘‘flying ’’ read ‘‘ laying.” 

‘© 101, twenty-first line from top, for ‘‘joint’’ read ‘‘ point.” 

* 119, line 12, ‘‘Poeyi’’ should be ‘‘poeyi.” 

‘© 119, line 9 from bottom in list of new forms add ‘37, Neoplecostomus.” 

‘© 121, line 4 from bottom, ‘ Pirinampus’’ should be ‘‘ Pinirampus.” 

‘© 121, line 3 from bottom, ‘‘Pirinampus ” should be ‘‘ Pinirampus.”’ 

* 136, line 20, No. 72, ‘‘ reticulata’ should read ‘‘ reticulatum.”’ 

‘© 148, second column, 4th line, ‘‘ wide” should be ‘‘ deep.” 

** 158, line 12, No. 194, ‘‘accipenserinus’’ should be ‘‘ acipenserinus.”’ 

‘© 161, line 1, ‘‘longipinnis” should read ‘* longispinis.”’ 

‘© 164, line 14, “IIT Catapuractus Bloch ’’ should be ‘‘ Caniicuruys Cuv. 
& Val.” 

‘©164, line 15, ‘‘Oallichthys” Cuv. & Val. should be ‘‘ Cataphractus 
Bloch, pre-occupied in Mammals.”’ 

* 164, lines 16 and 23 species numbered 2 and 3, ‘‘ Cataphractus” should 
read ‘‘ Callichthys.’’ 

© 167, line 5, ‘‘Gronowius ” should be ‘‘ Gronow.” 

‘172, line 14, ‘‘ Pimelodine’’ should be ‘‘ Pimelodina.” 

‘¢ 172, line 17, the words ‘‘ Rio das”’ should be omitted. 


Nort on Ceanothus Veitchianus, Hook, &c. 


By Witi1Am TRELEASE. 


An examination of the type of this species in the Kew herbarium shows 
that it is closely related to C. thyrsiflorus, though with characters of the 
dentatus group. Whether it be an autonomous species may still be an open 
question, but for the present I should so modify the group ‘‘***’’ in my 
hst (Proceedings, p. 108) as to include it, thus: 

* * * Flowers blue: inflorescence ample, on leafy branches or, when very compound, 
on a series of densely flavored leafless terminal shoots: twigs sulcate or ribbed: leaves 
pale below, medium-sized or smaller (10 to 50 mm. long), 3-neryed in the first which has 
the veins very prominent below, rather coarsely dentate to minutely glandular-serrulate: 
fruit mostly 5 to 6 mm. in diameter in the first. 

C. THYRSIFLORUS, Esch. 

C. Verrcnianus, Hook.—Twigs very low-ribbed: leaves round to obovate, 
cuneate, mostly with coarser teeth, the margin revolute between the teeth, 
scarcely triple-nerved: inflorescence rather more congested: fruit un- 
known.—Bot. Mag. pl. 5127.—Possibly a hybrid between the preceding and 
some one of the dentatus group. 


It would also be more natural to allow C. Parryi with the characters of 
“4+ + ’’ to precede ‘‘ ++’’ on p. 109 of my list. 
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Page 204, second line from bottom, for ‘‘specius "’ read ‘‘ species ”’ 
‘* 206, sixteenth line from bottom, for ‘‘ Delphinum ”’ read ‘‘ Delphinium.’ 
** 214, sixth line from bottom, for ‘‘chrsanthemifolia” read ‘‘chrys- 
anthemifolia.” 
‘« 235, eighth line from bottom, for ‘‘ he considers”’ read ‘‘they con- 
sider.’’ 
‘* 236, sixteenth line from bottom, for ‘ California ’’ read ‘‘ Californian ”’ 


Note on VISCAINOA GENICULATA ( Kell.) 


Dr. Watson, in the latest of his Contributions, recognizes Viscainoa while 
stating that it is nearly allied to Chitonia, and the latter genus being known 
to me only by description, I accept the opinion of one who must be more 
fully informed upon the merits of the case, and the advisability of retaining 
two monotypic genera so closely related. 

It was supposed that the notice of this plant on page 228 was free from 
ambiguity, but as misapprehension seems to have arisen, it is here ex- 
plained that in the state of uncertainty as to its relation to Chitonia, the 
names were all Italicised in the order of their dates. A similar plan was 
followed in the case of Marah minima, the present position of which, in 
classification, I had not time to determine. 

The history of Viscainoa is as follows: Described first by Dr. Kellogg, 
Proc. Cal. Acad., ii., 22. Noticed by the present writer in List of Dr. Kel- 
logg's plants, Bull. Cal. Acad., i., 133. Distributed as Chitonia simplicifolia 
by C. R. Orcutt; Dr. Palmer’s distribution I have not seen. Described as 
Viscainoa by Mr. E. L. Greene, in Pittonia i., 133, and classified on page 
208 of the same publication in the list of Cerros Island plants. In both the 
two places last cited, the genus is referred to Euphorbiacex, next to Sim- 
mondsia, impliedly in the first, and directly, although the flowers were then 
known, in the second. This view was not, however, original with the 
author, as one would suppose from the text. The following label, in Dr. 
Kellogg’s well-known handwriting, which accompanies the original spec- 
imens, and dates back at least ten years, shows conclusively to whom the 
credit should belong: 

Veatchia fruticosa, K. (?inabeyance) Cerros Island, Dr. Veatch. Simarubee? —think 


not. Euphorbiacee most likely. NB. A former notice in vol.ii., Proc. Cal. Acad., p. 22, 
under Staphylea ? geniculata K.—which it certainly is not. 
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Annual Reports, 1862-1887. 

Reports of Commissioner, 1885-1887. 

Special Reports, Nos. 2, 4-8; 10, 11,12; 16-40; 42-46; 49-56; 58-61; 
63, 64, 65. 

Miscellaneous Special Reports, 1-10. 

Chemical Division, Nos. 1, 4-7; 9-12; 13, pts. 1, 2, 3; 14-19. 

Division of Statistics, New. Ser. Nos. 1, 4-10; 12-382; 34-57. 

Bureau of Animal Industry, An. Rep. ii. 

Division of Entomology. Bull. 1, 2, 4, 5, 6, 8-17, 19. Periodical 
Bull. Nos. 1-5. Rep. of The Entomologist, 1885-1887. 

Hubbard. Insects Affecting the Orange. 

Comstock. Report on Cotton Insects. 
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Botanical Division. Bull. 1, 2, 4-7. Pomology, Bull. 1, 2. Report 
of Mycologist, 1886. Report of the Chief of the Section of 
Vegetable Pathology. 

Division of Forestry. Ann. Rep. 1877, 1878-79; 1884, 1886, 1887. 
Bull, 2. 

Directory of Departments, Boards, Societies, Colleges, etc. Supp. 
to the General Index of Agr. Rep. 1877-1885. 

Report of the Numbers and Values of Farm Animals. 

Commerce and Navigation: 
Reports, 1850, 1852, 1855, 1858, 1860-62; 1865, 1870-72; 1879, for- 
eign, Internal.; 1834, Int. 1; 1885, Foreign, Internal. 
Commercial Relations, 1864, 1865, 1870. 
Department of the Interior: 

Peale. Mineral Waters. 

U.S. Entomological Commission, Rep. i-iv; Bull. 1-7. 
Census of the United States: 

Eighth Census. Population, 1 vol.; Manufacturers, 1 vol.; Agri- 
culture, 1 vol.; Mortality and Mise. Statistics, 1 vol. 

Preliminary Report, 1 voi. 

Ninth Census. Compendium, 1 vol,, 8vo.; Vital Statistics, 1 vol.; 
Population and Social Statistics, 1 vol.; Wealth and Industry, 
1 vol.; Statistical Atlas. 

Tenth Census. Vol. ii, iv—-xi, xii, atlas and diagrams; xiii-xvi; xviii, 
xx. Population, 1 vol.; Agriculture, 1 vol. The Oyster In- 
dustry—Ernest Ingersoll; Statistics of Iron and Steel Produc- 
tion—Swalk. Statistics of the Production of the Precious 
Metals—King. 

Extra Census Bulletin—Areas of the United States. 

Atlas to Report on Forest Trees. C. 8. Sargent. 

Map of Alaska and Adjoining Regions. Ivan Petroff. 


Patent Office: 
Annual Report of the Commissioner, 1848, 1849, ii; 1850. ii; 1851, 
ii; 1852-3, i, ii; 1853, ii; 1856, Agr. 1 vol. Arts and Manuf, vol. 
iii; 1857, Agr. 1 vol., Mech. i, iii; 1858, Agr.; 1859, Agr. 1 vol., 
Mech. i, ii; 1860, Agr. 1 vol., Mech. i, ii; 1861, Agr. 1 vol., 
Arts and Manuf., i, ii; 1862, i, ii; 1863, i, ii; 1864, i, ii; 1866, i, 
ii, iii; 1867, i, iv; 1868, i-iv; 1878--1884. 
Official Gazette, vol. xiii, lacking No. 21; xiv, xv, xvi, lacking No. 
15; xvii-xix; xx, lacking Nos. 20, 21; xxi, xxii, lacking No. 11; 
xxiii, lacking No. 26; xxiv—xxvii; xxviii, lacking Nos. 1, 4, 5; 
xxix-xly. 
Alphabetical List of Patentees, 1878, Jan.-June, 1880-1887. 
Treasury Department: 
Report of the Secretary, 1851-2; 1856-7; 1858-9; 1861, 1863-1884; 
1885, i, ii; 1886, i, ii; 1887, 1888. 
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Comptroller of the Currency, Annual Report, 1880-1885. 

The National Bank Act, 1885. 

International Monetary Conference, Paris, 1878. 

Monetary Commission of the United States, Reports, ete., vol. i, ii. 

Report on the Metric System, 1879. 

Report of the Silver Commission, vol. i, ii. 

Annual Report of Director of the Mint, 1875, 1876, 1878, 1880-1887. 

Synopsis of the Decisions for 1884 

National Loans of the U.S., July 4, 1776-June 30, 1880. 

Summary Statement of the Exports and Imports, 1885-6, Nos, 6, 7, 
8, 9; 1886-7, Nos. 1, 6-12; 1887-8, Nos. 1-12; 1888-9, Nos. 1-4. 

Statistics of the Foreign Commerce of the U. 8., Ann. Rep., 1888. 

Browne and Taylor. Mineral Resources of the United States, 
1867, 1868. 

Raymond. Mineral Resources West of the Rocky Mountains, 
1870-74; 76. 

Report of the First Div. Nat. Currency Bureau, 1864. 

Report of Director of the Mint on the Production of Gold and Sil- 
ver, 1880-1886. 

State Department: 

Annual Report of the Secretary for the year ending Sept. 30, 1858. 

Report on the United States with all Foreign Countries, vol. ii, iii, iv. 

Documents Relating to Transactions at the Negotiation of Ghent, 
1822. 

U. S. International Exhibition, Phila., 1876, Rep., vol. i-ix. 

Vienna Internat. Exhibition, Rep. of the Commissioners, vol. i-iii. 

Paris Exposition, Rep. of the Commissioners, vol. i-vi. 

Report of W. P. Blake on Precious Metals, 1869. 


Consular Reports: 
Nos. 60, 61, 62, 64, 65, 68, 6824, 69, 70, 73-86; 88, 89, 90, 93-96. 
Index to Nos. 1-59. 
Forestry in Europe. 
Reports from Consuls. 
Bi-metallism in Europe. 
State of Laborin Europe, 1878. 
Technical Education in Europe. 
Bureau of Education: 
Circulars of Information, 1871, July, Sept.; 1872, Jan , June, Nov.; 
1873, Nos. 2, 5; 1874, No. 1; 1875, Nos. 2, 3, 7, 8; 1881, Nos, 1, 
2, 3, 4; 1882, Nos. 2, 3; 1883, No. 3; 1884, Nos. 1-7; 1885, Nos. 
1-5; 1886, 1887, No. 2. 
Report of Commissioner, 1870, 1873, 1876-1879; 1881-1885. 
Public Libraries of the United States, pt. i, ii. 
Special Report on Condition of the Schools, District of Columbia. 
Miscellaneous pamphlets. 
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Report on Education in Alaska. Sheldon Jackson. 
Indian Affairs: 

Ann. Rep. Board of Commissioners, i, ii. 

Report of Commissioners, 1866, 1868, 1870. 

Report of Rev. Jedediah Morse, 1820. 

General Land Office: 
Ann. Rep. of the Commissioner, 1864-1876, and Map of the United 
States. 
Life Saving Service: 
Revised Regulations, 1884. 
Annual Report of Operations, 1881-1884. 
Internal Revenue: 

Annual Report of the Commissioner, 1870, 1871, 1880-1885. 
Attorney-General. Annual Report, 1878, 1879. 
Postmaster-General. Annual Report, 1870. 

List of Post Offices in the United States, 1862. 

Message and Documents and Miscellaneous Publications: 

1848, 1857-8, i, ii, iii; 1858-9, Abridg.; 1859-60, Abridg.; 1860-61, 
pt. i; 1862; 1864-5, Dept. of State, i, ii, iii, iv, Navy Dep., 
Abridg.; 1865-6, Abridg.; 1866-7, Int. Dep., War Dep., Navy 
and P. O.; 1867-8, State Dep., i, ii, Abridg.; 1868-9, Abridg.; 
1869-70, Navy, P. O.-Int. Dep.; 1870-71, Abridg.; 1871-2, 
State Dep., Navy and P. O.;. 1872-3, Abridg.; 1874-5, Abridg.; 
1878-9, State, Navy, P. O., War, Vol. i, pt. 1; ii, pts. 2, 3, iil. 
Interior, i, ii, Map and Views to accompany, 1856-7. 

Congressional Directory, 42d Congress, 2d Session, Ed. 1, 2; 39th, 
2d, Session; 40th, lst and 2d Sessious; 41st, 2d Session; 42d, 
Ist Session; 44th, lst Session, Ed. 2,3; 2d Session, Ed. 2, Jan. 
15, 1872. , 

Conduct of the War. Report of Joint Committee, Part i, ii, iii, 
supplement, Pt. i. 

President's Message, December, 1866. 

Laws of U.S. Internal Revenue, 1866. 

Relations of U. S. with N. W. Brit. America, 1862. 

Report of U. 8. Grant, 1864-1865. 

Acts and Resolutions, passed at 3d Session of 4lst Congress and 
Ist Session of 42d Congress. 


Laws passed, Ist Session, 38th Congress, 1863-4. 

Statistical Abstract, 1887. 

Case of the Black Warrior, 1854. 

Alabama Claims, Case of the United States. ° 
Arbitration, Tribunal at Geneva, British Case, vol. i, ii, iii. 
Reconstruction. Report of the Joint Committee, 1866. 
Customs and Navigation Laws, general regulations under 1884. 
Customs and Navigation Laws, bill to amend and consolidate. 
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Annual Report of the Com. of Pensions, 1888. 

Rep. of the Joint Special Com. to investigate Chinese Immigration, 
1877, Part i, ii. 

Roll of Honor, vol. xii, xiii, xxv. 

Alphabetical Index to places of Interment, and Deceased Union Sol- 
diers whose remains have been removed to National Cemeteries 
in the Southern States. 

Memorial Addresses: Henry Winter Davis, Solomon Foote. 

Addresses on the Death of Hon. Jacob Collamer. 

Labor and Capital, Invest. of Senate Com. on Education and Labor, 
vol. i-iv. 

Annual Report of the Interstate Commission, i. 

The War of the Rebellion, Sern aviolsexin Gates 

Constitution of the United States. 

Barclay’s Digest. 

Report on the Causes of the Reduction of American Tonnage. 


CENTRAL AMERICA. 


San Jose de Costa Rica—Museo Nacional: 
Anales, Tom. i, 1887. 
Biologia Centrali-Americana, Listas de las Plantas. 
Ministerio de Komento: 
Aunuario Estadistica, Tom. iv, 1887. 
Secretario de Estado: 
Despachos por el Congreso Nacional, 1865, 1866. 


CUBA. 


Habana—Acad. de Ciencias Médicas, Fisicas y Naturales : 
Anales, Tom. ii. 
Real Sociedad Economico : 
Memoires, No. 97; ser. 2, No. 5; ser. 3, Tom. ix., 4-6; x., 1-4. 
Juntas Generales, 1859, 1862. 


JAMAICA. 
Kingston—Society of Arts: 


SOUTH AMERICA. 


ARGENTINE REPUBLIC. 


Cordoba—Academia Nacional de Ciencias: 
Actas, Tom. iv, No. 1; v, Nos. 1, 2, 3. 
Boletin, Tom. i, No. 1; ii, lacking No. 2; iii-ix, x, Nos. 1, 2; xi, Nos. 
Tees 
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Expedicion al Rio Negro. (Patagonia), pt. i, ii, iii. 

Officina Meteorologica Argentina: 
Anales, Tom. i, 1878, 

Buenos Aires—Museo Publico: 

Anales, Tom. iii, Nos. 1, 2. 

Sociedad Cientifica Argentina: 
Anales, vi, Nos. 2, 4, 5, 6; vii, No. 5; xv, Nos. 4, 5; xxi, xxii, xxiii, 

XXIV, XXV. 

Instituto Geografico Argentino; 
Boletin, Tom. viii, Nos. 5-12; ix, Nos. 1-10. 

Government: 
Primo Censo General de la Provincia de Santa Fé, Libro, i. 
Segundo Informe, Departemento de Escuelas, 1858. 
Informe sobre Drenage—Cloacas—Provision de Agua. 


CHILI. 


Santiago—Deutsch, Wissensch. Verein: 
Verhandlungen, Band i, 
Universidad de Chile: 
Anales, 1843-49; 1850, lacking Dec. No. titlepage and Index; 1851, 
lacking titlepage and index; J852, Nos. 1, 2; 1857, 1862, Juin. 
R. A. Philippi, Los Tiburones, etc., de Chile. 
Revista de Ciencias e Letras: 
Tom. i, No. 1, 4. 
Observatorio Nacional: 
Tom. i, 1859. 
Observacions Meteorologicas, 1873-1881. 
Government: 
Discursos en las Sesiones del Congreso, 1859. 
Memoria de Departemento de Hacienda, 1866. 
Valparaiso—Government: 
Estadistica Comercial de la Republico, 1873, 1875. 


BRAZIL. 


Rio de Janeiro—Museo Nacional: 

Archivos, Tom. i, ii, iii, iv, v, vi, vii. 

Escola de Minas: 
Annales, No. 4. 

Observatorio Meteorologico: 
Bol. Menses, Tom. i, ii. 

Instituto Historico, Geografico e Ethnografico: 
Revista Trimensal, Tom. xxvii, No. 1; xliv, No. 2, xlv. 
Apontamentos, Hist., Geog., Biog., Estat. e Noticiosus de Provincia 

de S. Paulo, Tom. i, ii, 1879. 
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PERU. 


Lima—Sociedad ‘‘Amantes de la Ciencia:’’ 
La Gaceta Cientifica, Tom. ii, 11-12; iii, lacking Nos. 7, 9. 


VENEZUELA. 


Caracas—Gaceta Cientifica de Venezuela: 
Anio. i, Num. 5, 6, 7, 8, 9, 10. 


ASIA. 


Shanghai—Royal Asiatic Society (N. China Branch) : 
Journal, vol, i. 
Bombay—Royal Asiatic Society (Bombay Branch): 
Journal, vol. iv, No. 16; v, Nas. 18, 19. 
Geographical Society: 
Journal, May, 1840. 
Proceedings, Sept.-Nov., 1840. 
Transactions, vol. viil. 
Natural History Society: 
Journal, vol. ii, No. 4; iii, Nos. 1, 2, 3. 
Calcutta—Asiatic Society of Bengal: 
Journal, 1862, Nos.1, 3; vol. xliii, lacking No. | of partii; xliv, xlv, 
xlvi, xlvii, lacking No. 3 of parti; xlviii, xlix, L, li, li, lili, liv, 
lv, lacking plates 8, 9 of part i; lvi, lacking title page, Index, 
ete., of part ii; lvii+. 
Proceedings, 1874, No. 10, 1875-1888--. 
Sketch of the Northern Balochi Language, M. L. Dames. 
Maithili Language of North Bihar, pts. i, ii. 
Centenary Review of the Researches of the Society. 
List of the Periodicals and Publications in the Library. 
Descriptions of New Lepidopterous Insects from the collection of 
the late W. S. Atkinson, pts. i, il, iii. 
Survey, Geological, of India: 
Records, vol. i-xx, xxi, Nos. 1, 2, 3. 
Memoirs, vol. iv, v, No. 2; vi-xxii, xxiv. 
Manual of Geology, Part i, ii, iii, iv. 
Catalogue of Siwalk Vertebrata, pt. i, ii 
Catalogue of Prehistoric and Pleiocene Vertebrata. 
Palzontologica India: 
Ser. I, III, V, VI, VIII, Vol. i, ii, parts 1-4; iii, iv. 
Ser. LT, SIE XE Volsasiil, 111, iv. 
Ser. IV, Vol. i, pts. 1, 2, 3, 4, 5. 
Sere Vi EX Vol. 2 
Ser. X, Vol. i, 11, 111, 1v, pts. 15 25:3. 
Ser. XITI, Vol. i. Text and Plates. 
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Dehra Dun—Great Trigonometrical Survey of India: 
Account of Operations, vol. i, ii, iii, iv, iva, v, vi, vii, viii, ix. 


JAPAN. 


Tokio—Deutsche Gesell. f. Nat. u. Volkenkunde Ostasiens: 

Mittheilungen, vol. i, ii, iii, iv-+. 
Imperial University: 

Memoirs, No. 4, 9. 
Journal, vol. i. 
Reports and official letters to Horace Capron. 
Calendar for the year, 1887-88. 
Calendar of the Departments of Law, Science and Literature. 


Survey Geological of Japan: 
Reports of Progress, 1878, 1879. 
Survey of the Oil Lands, First and Second Year’s Progress. 
Yesso Coals. 
Yesso Gold Fields, 1874, 1875. 
Seismological Society: 
Transactions, vol..ili, iv, v, vii, Nos. 1, 2; ix, Nos. 1, 2; x, xi, xii. 
Yokohama—Asiatic Society of Japan: 
Transactions, vol. vi, xi, No. 2; xii, xiii, xv, xvi, No. 3. 


JAVA. 


Batavia—Bat. Genoots. van Kunst. en Wetenschappen: 
Notulen van de Vergaderingen, Deel. i-ix, x, lacking Nos. 1, 2, 3, 
Xi-Xyv. 
Verhandelingen, Deel. xxvii-xxxiv, xxxvii, xxxviii, xxxix No. 1. 
Tidschrift vor Indische Taal-Land-en Volkenkunde, Deel. vi, No. 1, 
vii, xvii, xviii, lacking parts 5 and 6, xix-xxiv. 
Verslag. van eene Verzameling Maleische, Arabische, etc. 
Handschriften, 1877. 
Catalogus der Ethnologische Afdeeling van het museum, 1877. 
Bibliothek Catalogus Systematicus, ed. alt., 1853. 
Tweede Vervolg—Catalogus, 1877. 
Codicum Arabicorum, 1873. 
Gedenkboek. 
Boekwerken, 4 opgave. 
Alphab. Lisjst van Lund en Andere Kaarten, 1873. 
Katalogus der Ethnologische Afdeeling, 1868. 
K. Natuurkundige Vereen. in Ned.-Indie: 
Natuurkundige Tidjschrift, Deel. xxxix, xli, xlvi, xlvii. 
Magnetisch. and Meteorol. Observatory: 
Observations, vol. i—vii, ix. 
Regenwaarnemingen in Nederlandsch Indie, Jaargang, viii. 
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Government of Java: 
Die Triangulation von Java, Abt., i, 1875. 


Manila—Comision de la Flora Forestal de Filipinas: 
Phanerogame Cumingianz Philippinarum, 1885. 
Revision de Plantas Vasculares Filipinas, 1886. 


AUSTRALASIA. 


AUSTRALIA. 


NEW SOUTH WALES. 


Sydney—Australian Museum: 
Catalogue of the Stalk and Sessile-eyed Crustaceans. 
Catalogue of the Echinoidea. 
Catalogue of the Hydroid Zodphytes. 
Catalogue of the Birds, Part i, Accipitres. 
Catalogue of the Medusz of the Australian Seas, pts. i, ii. 
Catalogue of the Fishes, pt. i. 
Skeleton of a new Sperm Whale and some account of a new genus 
(Euphysetes) of Sperm Whales. 
Report of the Trustees, 1885, 1886, 1857. 
Linnean Society of N. 5. W.: 
Proceedings, Vol. i-x; Ser. 2, vol. i, ii, iii. 
List of the Names, etc., of Contributors to the First Series. 
Catalogue of the Library, 1886. 
Record of Proceedings of the Dedication of Linnean Hall, 1885. 
Royal Society of N. 8. W.: 
Journal and Proceedings, vol. xix, xx, xxi. 
Government of New South Wales: 
New South Wales: The Oldest and Richest of the Australian Col- 
onies, 1873. 
Results of Double Star Measures made at the Sydney Observatory, 
1871-1881. 
Meteor. Observ., 1876-1886. 
Results, 1885. 
Rain and River Observations, 1884-1886. 
Physical Geography and Climate. 
Report of the Board of Technical Education, 1886. 
Calendar of Sydney Technical College, 1875. 
Mines and Mineral Statistics, Ann. Rep.,,8vo., 1875. 
Geological Sketch Map, 1875, 4 sheets. 
Notes upon the History of Floods in the River:Darling. 
Notes upon Floods in Lake George. 


32, CATALOGUE OF LIBRARY. 


QUEENSLAND. 


Brisbane—Royal Society: 
Proceedings, Vol. i, v, Nos. 1, 2, 3. 
Royal Geographical Society of Australasia: 
Proceedings and Transactions, vol. ii, No. 3, iii, No. 1, v, Nos. 1, 2. 


SOUTH AUSTRALIA, 


Adelaide— Royal Society of South Australia: 
Transactions and Proceedings, vol. i-ix. 
Astronomical Observatory: 
Meteorological Observations, 1882. 


VICTORIA. 


Melbourne—Royal Society of Victoria: 
Transactions, vol. i-xxiii, xxiv-+-. 
¢2a, Zoological and Acclimatization Society: 
Annual Report, 3, 6, 23, 24. 
Proceedings, vol. i, iii, v. 
Government of Victoria: 

Prodromus of the Zodlogy of Victoria, vol. i, ii, pts. 1-5. 

Eucalyptographia, Decades, 1, 2, 3, 4, 6, 8. 

Iconography of Acacia and Cognate Genera, Decades, 1-11. 

Plants Indigenous to the Colony of Victoria, vol. i, ii, 4to. 

Systematic Census of Australian Plants, pt. 1, 4to. 

Vegetation of the Chatham Islands. 

Native Plants of Victoria succinctly defined, pt. 1. 

Historical Records of Port Philip. 

Intercolonial Exhibition Essays, 1866-67. 

Results of Observations made at the Melbourne Observatory, 
1858-62, 4to; 1863-64-65; 1866-67-68, 1869-70, 8vo. 

Monthly Record of Observations, Jan., 1872—March, 1874. 

Report of the Mining Registers of the Gold Fields, quarterly ending 
March 31, 1871; Sept. 30, Dec. 31, 1886; March 31, June 36, 
Sept. 30, Dec. 31, 1887; March 31, June 30, 1888. 

Secretary for Mines and Water Supply, Ann. Rep. 1835, 1886, 1887. 

Diamond Drills in Victoria, Rep. 1, ii. 

Mineral Statistics, 1885, 1886. 

Report of the Secretary for Agriculture, 1873. 

Products of the Colony for Victoria, 1861. 

Catalogue of the Minerals, Rocks and Fossils of Victoria, 1866. 

Progress of Victoria, Statistical Notes and Statistical Summary. 
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NEW ZEALAND. 


Wellington—New Zealand Institute: 

Transactions, vol. i-xix, and Index to Vol. i-xvii. 
‘Colonial Museum and Geolog. Survey Department: 
Annual Report, 3-22. 
Geological Reports, 1866, 1868-9, 1871-2, 1873-4, 1874-6, 1876-7, 
1877-8, 1878-9, 1879-80, 1881, 1882, 1883-4, 1885, 1886-7. 

Paleontology of New Zealand, Part iv (Fossil Corals and Bryozoa). 
On the Fishes of New Zealand, Capt. Hutton, 1872. 
Catalogue of Marine Mollusca, 1873, by Captain Hutton. 
Phormium Tenax, by Dr. Hector. 
Catalogue of Tertiary Mollusca, 1873; Land Shells, 1873. 
Catalogue of Echinodermata, 1872. 
Critical List of Mollusea, 1873. 
Manual of the New Zealand Mollusca, 1879. 
M inual of the Indigenous Grasses of New Zealand. 
Manual of the New Zealand Coleoptera, pts. i, ii, iii, iv. 
Biological Exercises, 3. 
Meteorological Reports, 1869-1885. 
Handbook of New Zealand, 4th Ed. 
Official Record of the New Zealand Industrial Exhibition, 1885. 

Hobart Town—Royal Society of Tasmania: 
Monthly Notices of Papers and Proceedings, 1863, 1864, 1865. 


EUROPE. 


AUSTRO-HUNGARY. 


Agram —Siidslavische Akademie der Wissensch. und Kunst: 
Mathematical Section, vol. v, viii, No. 1. 
Briinn—Naturforschender Verein: 
Verhandlungen, Band v. viii, Nos. 1, 2; xxiv, Nos. 1, 2; xxv. 
Bericht der Meteorolog. Commission, iv, vy. 
Budapest —K. Ungarn Geolog. Anstalt: 
Jahrbuch, 1882, 1883, 1884, 1885. 
Mittheilungen, vol. iii, iv, v, vi, vii. 
Foldtani Koslony, vol. xiii-xviii. 
General Index, 1852-’82. 
Catalogue of Library, 1st Supp. 
List of Publications, Johann Béckh. 
Magyar Tudomanyos Akademien: 
Almanach, 1876, 1877, 1878, 1885, 1886, 1887. 
Evk6nyv., vol, i-vii, xiv, No. 8; xv, Nos. 2, 4, 5; xvi, Nos. 2-4. 
Termeszettudomanyi Ertekezesek, Kot. i-xivy; xv, lacking No. 2; 
xvi, Nos. 1-7; xvii, Nos. 1-5. 
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Mathematikai Ertekezesek, Kot. i-ix, x, lacking Nos. 9, 10, 11; 
xi-xiv.— 
Mathematikai es Termeszettudomanyi Kézlemenyek, Kot. vi-xix, 
lacking pts. 2, 4, title page and index; xxi, xxii. 
Mathematikai es Termeszettudomanyi Ertesité, Kot. iii-vi. 
Regi Mag. Nyeivemlekek, Kot. i, ii, iii. 
Ertesitéje, Kot. vii, viii. 
Legtiineti Eszleletek, Kot. i, ii. 
Repertoriuma, 1876. 
Foldrajzi Kozlemenyek, vol. xv, Nos. 1-10; xvi, Nos. 1-6. 
Gyula Kénig.—A Masodrendii és Ket Fiiggetlen Valtozot Tartal- 
mazo Parczidlis Differenczialegyenletek. 
Lajos Thanhoffer—Adatok a Kézponti IdegrendszerSzer kezetehez. 
Dr. Antal Koch—A Dunai Trachytcsoport Jobbparti Részének, 
Dr. Géza Mihalkovies—A Gerinezes Allatok Kivalaszté és Ivars- 
zerveinek Fejlidése. 
III OstalyAnak Kiilén Kiadvanya, 1881, i, ii, 1882, iii. 
Jegyzéke Altal Kiadott Kényveknek Jelentékenyen Leszallitott 
Arakon, 1875. 
K. Ungarn Naturw. Gesellschaft: 
Konyveinék Czimjegyzéke, ii Fiizet. 
Nagyadg und Seine Erzlagerstatten. 
Die Meteorol. Verhaltnisse des Monats Mai in Ungarn. 
Chemische u Mechanische Analyse, Ungarlindischer Thone. 
Die Secundaren Eruptivgesteine des Persanyer Gebirges. 
A. Magyar Birodalom Moh-Fl6raja, 1885. 
Ethnologische Mittheilungen aus Ungarn. Jahr, i, Heft 1. 
Statistisches Bureau der K6n. Freistadt Pest, vii, viii, ix, xiii. 
Nemzeti Museum: 
Természetrajzi Fiizetek, vol. xi, No. 2. 
Allgemeine Landes Ausstellung: 
Special Katalog der vi-ten Gruppe f. Bergbau, Hiittenwesen, und 
Geologie, 1885. 
Magyarhoni Féldtani Tarsulat, Munkalatai, i Fuzet. 
K. K. Ober-Realschule: 
Jahresbericht, ii, iii. 
Magyar. Novénytanilapok, Agost Kanitz, 1877. 
Math. u Naturw. Berichte aus Ungarn, Band i-v. 
Literarische Berichte aus Ungarn, Band 1-iv. 
Unguarische Revue, Band i, lacking pt. 4, ii—iv. 
Isis von Ofen. 
Band, xxi, Nos. 5, 6; 1830, Nos. 5, 6, 7; 1831, Nos. 8, 9, 10; 1833, 
Nos. 4, 5, 6; 1836, No. 3; 1844, Nos. 7, 8. 


Graz.—Historischer Verein f. Steiermark: 
Mittheilungen, Heft i-vi, xxii-xxiv. 
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Historischer Verein f. Innerésterreich: 
Schriften, Heft i. 
Hermanstadt—Siebenbiirgischer Verein f. Naturwissenschaften: 
Verhandl. und Mittheil. Jahrgang, xii, xvii. 
Innsbruck—Ferdinandeum : 
Jahresbericht xxvii. Zeitschrift Heft vi. 
Linze—Museum Francisco-Carolinum: 
Berichte, Nos. 21, 22, 25, 26, 30. 
Prag.—K. Bohmische Gesellschaft der Wissenschaften: 
Sitzungsberichte Jahrg. 1865-1887. 
Jahresbericht, 1876-1887. 
Abhandlungen, Ser. 5, Band i, ii; iii incomplete; v incomplete; 
xiv, Ser. 6, Math. Nat. Class, Band i, 1i, iii, (iv, vi, vii, viii all 
incomplete) ix-xii, Ser. 7, Band i. 
General Register, 1784-1884. 
Vortrage gehalten in der Oeffentliche Sitzung, Sept. 14, 183). 
Berichte tiber die Math. u Naturw. Publikationen, Heft i, ii. 
Geschichte der Philos. Geschichte, und Philol., Heft i, ii. 
Hofler, C. Chronik des Bartholomins von St. Mgidiens, 1859. 
Repertorium Sammtlich. Schriften vom Jahre, 1769-1868. 
Gesellschaft des Vaterlandischen Museums in Béhmen: 
Verhandlungen, i-xvii, xxii. 
Lotos, Jahrgang iv; Neue Folge, Band i-vii. 
K. K. Sternwarte: 
Beobachtungen, xxxiii-xxxvii, xxxix—xlviii. 
Magnetische und Geographische Ortsbestimmuugen, Jahrgang i-iv. 
Casopis Musea Kralovstvi Ceskeho, Rocnik xxviii. 
Presbuirg—Verein fiir Natur und Heilkunde: 
Verhandlungen Jahrgang, i, ii, No. 2; iv; Neue Folge, Heft 5, 6. 
Trieste—Societa Adriatica di Scienze Naturali: 
Bolletino, vol. iii—viii, vols. ix and x lacking index. 
Wien—Academia Ceesarea: 
Tabule Codicum manu scriptorum preter Grecos et Orientales in 
Bibliotheca Palatina, vol. i, iii, iv, v. 
K. Akademie der Wissenschaften: 
Almanach, Jahrgang xi. 
Denkschriften, xxvii-xxx, xxxi incomplete, xxxii-liii, 
Sitzungsberichte Phil.-Historische Classe, Band xxiii, Nos. 1, 2, 3; 
xxxv, No. 5; xxxvi, Nos. 1, 2; Sitzungsberichte Math.— 
Natur. Classe, 2d Period, Band. vi, vii, Nos. 1, 2; xxiii, No. 2; 
xxiv, Nos. 1, 2; 3d Period, Abth. 1, Band xliii, Nos. 1, 2; Ivii, 
lacking Sig. 36, 37; lix-Ixviii; Abth. 2, Band xliii, Nos. 1, 2; 
lvii, lviii; lix lacking pt. 2, lx Ixviii; 4th Period, Abth 1, Band 
lxix-xevi; Abth. 2, Band Ixix-xevi; Abth. 3, Band lxix-lxxiii, 
Ixxiv, Nos. 3, 4, 5; Ixxv—xevi. 
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Register, vi-xi. ; 
Fontes Rerum Austriacarum, Abth.1, Bandiv; Abth.2, Band vi; xii, 
pages 1-574. 
Entomologische Monatschrift, Band i-v. 
Geographischen Gesellschaft: 
Mittheilungen, Jahrgang, 1858, pt. ii, No. 1; Neue Folge, vol. iii, 
1870. 
K. K. Geologische Reichsanstalt: 
Abhandlungen, vol. i -iv. 
Jahrbuch i-xxxvili. 
Verhandlungen, Jahrgang, 1867-1888. 
General Register, i-xxx. 
Mineralogische Mittheilungen, Jahrgang 1871-1877. 
Uebersicht der Mineralogische Resultate der Forschungen in den 
Jahren 1844-1849. 
Katalog der Ausstellung:-Gegenstande bei der Wiener Weltaus- 
stellung. 
Das K. K. Montanistische Museum und die Freunde der Naturwis. in 
Wien in den Jahren 1840-1850. 
Beitrage zur Paldiontologie von Oesterreich-Ungarn, Band i, pt. 1. 
Erfahrungen im berg- und hiittenmannischen Maschinen-, Buu- und 
Aufbereitungswesen, Jahrgang 1865 and Atlas. 


Handels-und Gewerbekammer: 
Statistischer Bericht, 1854. 
Bericht iiber den Handel, die Industrie, ete., 1857-1860. 


K. K. Bergdirection zu Idria: 
Das K. K. Quecksilberwerk zu Idria in Krain. 


Oesterr. Ingenieur- und Architekten-Verein: 
Zeitschrift, Jahrg. xvi, Hefte 10-12; xviii, 9-12. 
Berichte iiber die xiv Versammlung. 
Uber die Wasserabnahme in den Qnellen, Fliissen- und Strémen. 


K. K. Naturhistorischer Hofmuseum: 
Annalen, Band i; ii, Nos. 1, 2, 3; iii, No. 1. 
K. K. Statistische Central-Commission: 
Tafeln zur Statist. der Oesterreich. Monarchie, 1860-1865, um- 
fassend, Heft. i, v. 
Ausweise iiber den Auswirtigen Handel Oesterreichs. 
Statistisches Jahrbuch, 1863. 
Die Volksbewegung Wiens, in den Jahren 1863-69. 
Ornithologischer Verein: 
Mittheilungen, Jahrgang ix, Nos. 1-30; x, Nos. 1-5. 
Section f. Gefliig u. Briefstanbenwesen, Jahr. ii, 1885. 
K. K. Sternwarte: 
Annalen, 1857. 
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Oesterreichen Gesell. f. Meteorologie: 
Zeitschrift, vol. i, lacking No. 19 and seq; ii, lacking No 4; iii, vi. 
Verein zur Verbreitung Naturw. Kentniss: 
Werner Vereins: 
Jahresbericht, Band. i, ii, iv—xii. 
Hypsometrie von Mahren u. Oesterreich. Schlesien. 
Uebersicht der Geolog. Verhalt. von Mahren u. Oesterr. Schlesien. 
Statuten. 
Zool,-Botanische Gesellschaft: 
Verhandlungen, vol. i, pp. 1-236, 5 pl.; ii “aus den. Verhand.”’ 1, 
2, 3; 1ii-xxxviii. 
Register der zehnjihrigen Reihe, 1856-1860, 1871-1880. 
Bericht tiber die Oesterr. Literatur der Zool. Bot. und. Palzontologie, 
1850-1853. . 
Festschrift—25th Anniversaire, 1876. 
N. vara Expedition: 
Geology, 3 vols. Zoology, 6 vols; Botany, 1 vol.; Anthropology, 2 
vols.; Medicine, 1 vol ; Comm. Statistics, 2 vols; Nautical 
Physics, 1 vol., Charts, Belage, i-vi. 


BELGIUM. 


Anvers —Société Royale de Geographie: 
Bulletin, vol. ix, x; xi, Nos. 1, 2; xii, Nos. 2, 3, 4,5; xiii, Nos. 1, 
Pas Bi 
Arlon—Institute Archeologique du Luxembourg: 
Annales, vol. i-v, vi, Nos. 1, 2, 3; vii, viii; ix, lacking title ; age; 
X-X1x. 
Bruxelles—Academie Royale de Belgique: 
Annuaire, 5, 6, 7, 10, 12, 13, 15, 16, 17, 18, 20, 23, 25-53. 
Anniversaire (Centiéme) de Fondation, vol. i, ii. 
Balletin, ser. 1, vol. viii, Nos. 7, 8, 9; ix pt. i, lacking Nos. 1, 2; xii, 
xiii; xiv, lacking sigs. 14, 15 of part i; xv, pt. i; xvi, lacking Nos. 
2-6; xvii, xviii, xix, xx; xxi, pt. i; xxii, pt. ii; xxiii. Ser. 2 vol. 
iv-vili, x-L. Ser. 3, vol. i-xii. 
Annexe aux Bulletins, 1853-1854. 
Tables Générales et Analytiques, ser. 1 and 2, 2 vols. 
Nouveaux Mémoires, Tom. xii-xy. 
Mémoires, Tom. xvi-xxii, xxiv-xxvii, xxx. 
Mémoires Couronnés, Tom. xii-xy. 
Mémoires Couronnés et Savants Etrangeres, xvii, xix, xx, pt. 11; 
XXi-XXY, xxvii, xxviii, xxxii. 
Mémoires (Collection in 8vo.), vol. v, Nos. 1,2; vi, No. 1; ix, x, xiv, 
xvii. 
Observations des Phénoménes Périodiques. 
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Troubles de Gand sous Charles Quint. 

Monuments pour servir 41’ histoire des Prov. de Namur, de Hainaut 
et de Luxembourg, vol. iv. 

Obituary Notice of Charles Morren. 

Etablissement Géographique: 

Dictionaires Géographique Speciaux des Province; de la Belgique, 
1831-1836, Provinces de Liége, Namur, Hainaut, Anvers, Lim- 
bourg, Flandre Orientale, Flandre Occidentale. 

Société Royal Belge de Géographie: 

Bulletin, vol. i-xii+-. 
Société Belge de Microscopie: 

Annales, Tom. i-xi. 

Bulletin, Année iii, Nos 1-10; iv, Nos. 2, 3, 4, 6. 
Société Royale de Botanique: 

Bulletin, vol. i-xxvi. 
Société Centrale d’Agriculture: 

Homi xxv, NOSsi2.:3, 45.0), J sek kGVs NOSE ln Ou oman 
Société Entomologique de Belgique: 

Annales, Tom. i-xxxi and Catalogue. 
Société Royale Malacologique: 

Annales, Tom. i-xiv, xv, No. 1; xvi xxi. 

Traductions and Reproductious, yol. i. 

Procés-Verbanx, vol. xv, xvi-+. 

Société Royale Linnéenne: 

Bulletin, Tom. vi, vii, lacking title; viii-xi, xii, Nos. 1-6; xiii, Nos. 
1-10. 

Société Scientifique: 

Annales, vol. i-ix. 

Observatoire Royal: 

Annales iv, v, vi, viii, ix, xi. Ser. 2, Astron. i, ii, v, Nos. 1, 2; 
Meteorol. 1867, 1868, 1870-76. 

Annuaire, 30, 45, 46. 

Université de Bruxelles: 
Notice Historique, 1834-1884. 
Trésor National: 
Recueil, Tom. i, ii, iii Ser. 2, i-y. 
Government of Belgium: 
Annuaire Statistique de la Belgique, 1834. 
Charl-roi—Société Paléontologique et Archéologique: 
Documents and Rapports, Tom. iy, vi, vii, xxiii. 
Gand—Flora des Serres, vol. xvii: 
Natuurwetenschappelijk Genootschap. Natura: 

Jahrgang, ii, iii, iv. 

Hasselt—Société Chorale et Litteraire des Mélophiles: 

Bulletin, de la Sec. Litt. vol. i:-xxiii. 
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Liége—Association des Ingénieurs: 
Annuaire, Ser. 4, vol. v, Nos. 3, 4, 5,6; vi, Nos. 1, 2, 3. Ser. 5, 
vol. i, Nos. 1, 2, 3, 4. 
Bulletin, Ser. 4, vol. x, Nos. 5, 6, 7, 8, 9, 10; xi, xii, Nos. 1, 2, 3, 4. 
Société Géologique de Belgique: 
Annales, vol. i-xii. 
Société Libre d’Emulation: 
Liber Mémorials, 1779-1879. 
Mémoires Nouv. Ser. vol. iv, v, vi, vii. 
Société Royale des Sciences: 
Mémoires, Ser. 2, vol. iii-xv. 
Revue Universelle des Mines, etc., vol, xix—xxiii, xxiv, Nos. 1, 2, 5, 6; 
xxv, xxvi, Nos. l, 2, 5, 6. 
Mons—Société des Sciences, etc., du Hainaut: 
Mémoires and Publications, Ser. 2, vol. viii, ix. Ser. 3, vol. ili-x. 
Ser. 4, vol. i-viii, x. 
Catalogue de la Bibliotheque, 1882. 


DENMARK. 


Copenhagen—Société Botanique: 
Journal de Botanique, Tom. v-xii, xiv, xv, xvi, xvii, Nos. 1, 2. 
Meddelelser, vol. i, Nos. 3-9; ii, No. 1. 
K. Danske Videnskabernes Selskabs: 
Oversigt, Aar 1856-1888, 
Regesta Diplomatica Historie Danice, Tom. ii, No. 2. 
K. Norske Videnskab-Selskabs: 
Skrifter, vol. i, 1798. 
Naturhistorisk Forening: 
Videnskabelige Meddelelser, Aar 1884-1887. 
Société Royale des Antiquaires du Nord: 
Mémoires, 1848-1860. Ser. 2, 1867, 1870, 1871. 
Clavis Poetica Antique Lingue Septentrionalis. 


FRANCE. 


Amiens—Société des Antiquaries de Picardie: 
Bulletin, Tom. viii. 
Société Linnéenne du Nord de la France: 
Bulletin, vol. vii, pp. 151-162; viii, pps. 163-174. 
Angers—Société d’ Etudes Scientifiques: 
Bulletin, Nouv. Ser. Année xiv, supp.; xv, Xvi. 
Société Académique de Maine et Loire: 
Mémoires. vol, v, vi. 
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Auxerre—Soc. des Sciences Historiques et Naturelles de l’Yonne: 
Bulletin, vol. xxv, No. 2; xxvi, xxvii, No. 1; xxviii, xxix, xl, xli, 
xiii. 
Tables analytiques, ser. 1, 2d pt., 1857-1867. 
Bordeaux—Académie Impériale des Sciences, Belles-Lettres et Arts: 
Actes. 1860, Nos. 1, 3; 1862, No. 2; 1865, No. 3; 1885. 
Société Linnéenne: 
Actes., Tom. xv, xvi, xix, Nos. 3-6. 
Société des Sc. Physiques et Naturelles: 
Mémoirs, ser. 1, vol. vi, viii. ix; ser. 2, vol. iii. 
Société Philomathique: 
Bulletin, vol. vii, No. 1. 
Boulogne—Acad. des Sciences de l'Institut: Unification du Calendrier, 1888. 
Caen—Acad. Imp. des Sciences, Arts et Belles-Lettres: 
Mémoirs, Année, 1855, 1886. 
Prix le Sauvage, concours Février 26, 1858. 
La Chaleur Animale. 
Société Linnéene de Normandie: 
Bulletin, vol. ix, ser. 4, vol. i. 
Cherbourg—Société des Sciences Naturelles (Nationale Imperiale Royale): 
Mémoires, vol. i, iv-xv; xvii-xxv. 
Catalogue de la Bibliotheque, pt. i, 2d ed.; pt. ii, No. 1. 
Dijon—Académie des Sciences, Arts et Belles-Lettres: 
Mémoires 2d ser., vol i-xiii; xv, xvi; 3d ser., vol i-ix. 
Compte Rendu, Séance Juillet 4, 1818; Dec. 18, 1827. 
Société d’Agriculture ét d’Industrie de Depart.: 
Journal, Année xix, xx, xxiv. 
Dinant—Société des Naturalistes Dinantais: 
Bulletin, 1882, 1882-83, 1883-84, 1884-85, 1886 
Le Mans—Société d’ Agriculture, Sciences et Arts de la Sarthe: 
Bulletin, vol. de la Coll. ix, x, xi, xii, Nos. 1, 2; xiii, Nos. 4-7; xvii, 
Nos. 2, 3, 5. 
Mémoirs, vol. i, fase. 1. 
Lille—Société Géologique du Nord: 
Annales xiy. 
Limoges—Congrés Scientifique de France, 26th Session, 1859. 


Lyon—Académie des Sciences, Belles-Lettres et Arts: 

Mémoires, Tom. xiii, xxvi, xxvil. 

Société Botanique: 
Annales, vol. xi-xiii. 
Bulletin Année, iii, iv, v. 

Société d’ Etudes Scientifiques: 
Bulletin Tom. i-iv. 

Musée d’Histoire Naturelle: 
Archives, vol. i, ii, iii, iv. 
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Metz—Académie Impériale: 
Mémoires, vol. xliii, xliv, pt. i, ii. 
Notice Relative & la Culture du Tabac dansle Département de la Moselle, 
par M.S. Dieu, 1861: 
Société d’Histoire Naturelle: 
Bulletin, ser. 2, vol. xv, xvii. ; 
Mémoires, Cahiers i-ix. 
Montpellier—Académie des Sciences et Lettres: 

Mémoires de la Section de Medecine, Tom. iii, Nos. 1, 2, Section des 
Lettres, Tom. iii, No. 1; Section of Sciences, Tom. iv, Nos. 
aay, 

Société Archéologique: 

Publications No. 22. 

Nancy—Académie de Stanislas: 

Mémoires 1857, 1858. 


Orleans —Soce. d’Agr., Sciences, Belles-Lettres et Arts: 
Mémoires, Tom. xii, Nos. 3, 4. 
Paris—Académie (Royale) des Sciences: 
Recueil des Piéces qui ont Remporté Le Prix, vol. i-ix. 
(Zuvres Completes de Laplace, vol. i, ii, iii. 
Passage de Vénus sur le Soleil, Recueil de Mémoirs, Rapports, ete., 
vol. i, pts. 1, 2 and Supp. ; ii, pts. 1, 2. 
Comptes Rendus Hebdomadaires, Tom. i-xvii, xviii incomplete, xxi 
incomplete; xxii-xxx, xxxi incomplete; xxxii, xxxili, xxxVi-xxXxvill; 
xxxix incomplete; xL-xLiii; Liv incomplete; xLv—-xLix; L incom- 
plete; Li-incomplete; Lii incomplete; Liv, Lv, Lvi, Lxi-Lxix, 
civ, cvi. 
Annales de Chimie et de Physique: 
Ser. 1, vol. xx. Ser. 3, vol. iv, v, vi, xxi Sept. et Oct.; xxiii May; 
xxiv, xxvii Sept. 
Annales du Génie Civil: 
Vol. v; vi, Nos. 1-5, 7, 9, 12; vii; viii, lacking No. 12. 
Annales des Mines: 
Ser. 6, vol. ix, x, No. 6; xi, xii; xiv, No. 6. 
Annales des Sciences Naturelles: 
Ser. 1, vol. i, ii, iii, iv, lacking No. 1; v-ix. Atlas, vol. i, lacking 
plates 22, 24; ii, iii, lacking pl. 5, 6-12, 22-32; iv, lacking pl. 
16; v, lacking pl. 1; (vii, viii, ix) lacking pl. 3, 4. Ser. 2, vol. 
i-y, vi, lacking No. 2; xxiv, lacking No. 4, xxvii, lacking No. 4. 
Ser. 5, Zool. vol. vii-—xii, Bot. vii, viii, ix, Nos. 2, 3. 
Société Entomologique de France: 
Annales, ser. 4, vol. vii, viii, ix, x, pp. 1-561; ser. 5, vol. 1. 
Société d’Ethnographie: 
Annuaire, 1875, 1876, 1878. 
Actes, vol. vii. 
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Société de Géographie: i 
Compte-Rendu, 1886, lacking No. 17; 1887, lacking No. 4; 1888. 
Bulletin, ser. 3, vol. iii, No. 15; ser. 4, vol. iii, No. 15; ix, Nos. 
53, 54; x, No. 55; ser. 7, vol. vii, viii, ix. 
Appel au Public. 
Liste de Membres, 1873. 


S ciété Linnéenne: Séance Publique Dec. 28, 1824. 


Société Imp. d’ Horticulture: 
Annales, vol. xliv. 


Société des Sciences Naturelles de Seine et Oise: 
Memoirs, vol. i, ii, iii. 
Société Academique Indo-Chinaise: 
Bulletin, ser. 2, vol. i, ii. 
Mémoires, vol. i. 
Actes, Oct., 1877—Juin, 1879. Compte Rendu 1879. 
Les Explorations du Cambodge—Crozier. 
Relations Commerciales ventre La France et La Birmanie—Vois- 
sion. 
La Lumier Electrique, vol. i-xviii, and index to vols. i-x. 
Revue Internationale de 1’Electricité, vol. i-vii. 
Revue Internationale de l’Enseignment, vol. vi, Nos. 3, 10. 
Société Philomathique: 
Bulletin, vol. v. 


Société Nationale des Antiquaires de France: 
Memoires, ser. 4, Tom. x. 


Société des Sciences de Nancy: 
Ser. 2, Tom. ix, fase. 21. 


Société Météorologique de France: 
Annuaire iii, viii; Tables, 1858. 
Société Imperiale Zoologique d’ Acclimatation: 
Bull., Tom.1; No. 1; iii, No. 2; iv, No. 1; vi, No. 6; ix, Novis 
Nos. 2-5. Ser. 2, Tom. viii, No. 11; ix, No. 5. 
Société Zoologique de France: 
Bulletin, vol. i, Nos. 1, 2, 3; ii, No. 5; xi, Nos. 1-4; xii and xiii in- 
complete. 
Nomenclature des Etres Organisés. 
Statuts et Réglements. 
Revue et Magasin de Zoologie: 
Ser. 2, vol. ii, Nos. 1, 9-12; iv, Nos. 1, 2. 
Journal de Conchyliologie: 
Vol. xiii, xiv, xvi, Nos. 1-3. xvii-xxvii, xxxii-xxxiv, xxxvil+ and 
Index to the First Twenty Volumes. 
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Government: 


Statistique de la France, Tom. vii, 1877. 

Departmente de la Gironde, Procés-Verb ux des Deliberations de la 
Conseil General, 1859, 1860. 

Diplomes et Chartes de l’Epoque Merovingienne, Livr i-v fol. 

Carte Géologique de la France, Explication vol. iv, Atlas i, ii. 


Annuaire Météorologique de la France, Année ii, iii, iv. 
Connaissance des Tems ou des Mouvemens Célestes, 1837. 
Voyage of the Venus: 

Atlas Pittoresque, 89 plates; Botanique, 24 plates. 
Voyage of the Astrolalhe: 

Hist. du Voyage, vol. i-v and Atlas Historique. 

Philologie, 1 vol. 

Botany, 1 vol. and Atlas. 

Zodlogy, vol. i-v, Lépidopétres, Coléoptéres and Atlas. 
Voyage of the Bonite: 

Zoélogie, vol i, ii, and Atlas of Colored Plates. 

Zobphytologie, 1 vol. and Atlas of Colored Plates. 


Botanique, Introduction, pts. i, ii, and vol. i (Cryptogames), 


and Atlas. 


Relat. du Voyage, vol. i, ii, iii and Atlas Historique, 100 plates. 


Observationes Météorologiques, vol. i, ii. 
Observationes Magnetiques, vol. i, ii. 
Géologie and Mineralogie, | vol. 


Rouen—Société des Amis des Sciences Naturelles: 
Bulletin, 1886, Nos. 1. 2; 1887, Nos. 1, 2; 1888, No. 1. 
Academie Roy. des Sc. Belles-Lettres et Arts: 


Précis Analytique des Travaux, Année 1842-44, 1845, pp. 1-112, 


1846, 1858-9. 


Rodez—Société des Lettres, Sciences and Arts: 
Procés-Verbaux, «xiv. 
Mémoires, Tom. iii. 
Toulouse -Acad. Imp. des Sc. Inscriptions et Belles-Lettres: 
Mémoires, ser. 4, vol. iv. 
Société des Sciences, Phys. et Naturelles: 
Bulletin, Tom. vii. 


Revue Mycologique, vol. v, No. 2; vii, viii, ix, x lacking No. 3. 


Tours —Société d’Agriculture, Sciences, Arts et Belles-Lettres: 
Annales, Tom. xxxix, pt. 1; xLi-xziii, L, Nos. 2, 3, 4. 


Versailles—Société d’ Horticulture du Dept. Seine et Oise: 


Journal, 1870, Nos. 1-9; 1871, No. 1; 1872, Nos. 1-9; 1878, Nos. 4, 5, 6. 
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GERMANY. | 


Altenberg—Kunst u. Handwerk Verein, Naturforsch. Gesell. u. Landw. 


Vereine: 


Mittheilungen, Band xiii, Nos. 1, 2; xv, Nos. 1, 2; xvi, Nos. 2, 3, 4; 


xvii, Nos. 3, 4; xviii, xix, Nos. 1, 2: 
Geschichts u. Alterthiimsforschenden Gesellschaft: 
Mittheilungen, v, No. 1; vi, No. 1. 


Arnstadt —Deutsche Botanische Monatschrift: 
Jahrgang, v, Nos. 1-10; vi, No. 1. 


Augsburg—Historische Kreis-Vereins: 
Jahresbericht, xxxv. 
Naturhistorische Vereins: 
Berichte, Nos. 8, 9, 10, 11, 28. 


Bamberg —-Naturforschende Gesellschaft: 
Berichte, Nos, 2-12, 14. 
Verhandlungen, Theil, vii, No. 3; viii, Nos. 1, 2; ix. 


Berlin—Archiv fiir Mineralogie, Geognosie, Bergb. u. Hiittenkund: 
Vol. xxvi. 
Archiy fiir Naturgeschichte (Wiegmann’s): 


Jahrgang, xx, Nos. 1, 2; 3) 4; xxi, Nos: 1, 3, 5,6; xxxix xno 
xLii, Nos. 1, 2, 3, 4, 5; xLit Nos: 1, 2,3, 4;cxniv, Nos. Iy2 ase 


Archiy f. Wissenschaftliche Kunde von Russland: 


Band i, Heft 1; ii-xii; xiii, Hefte 1, 2,3; xvi, Heft 4; xvii, xviii, 


xix, Hefte 1, 2, 4; xx, xxi, Hefte 2, 3, 4; xxii. 

Zeitschrift f. das Berg- Hutten- u, Salinen-Wesen: 
Vol. xiv, xv, Nos. 1, 2, 3. 

Botanischer Jahresbericht (Dr. Leopold Just): 
Jahrgang, li, No. 1. 

Botanische Verein der Prov. Brandenburg: 
Jahrgang, xiv, xix, xxi-xxix. 

Deutsch. Geolog. Gesellschaft: 


Zeitschrift, vol. x, Nos. 1, 2, 3; xiii, No. 4; xiv, No.1; xvii, No. 2; 
xix-xxiii; xxiv, Nos. 1, 2, 3; xxxviii, xxxix, Nos. 1, 2, 3, 4; xu. 


Katalog der Bibliothek. 
Gesellschaft fiir Erdkunde: 


Verhandlungen, 1873, Nos. 3, 4; 1874, Nos. 1-7; vol. 11, Nos. 4, 5, 


8-10; iii, Nos. 1-5; xiv, xv-+. 
Zeitschrift, xx; xxi, No. 6; xxii, xxiii. 
Gesellschaft Naturf. Freunde: 
Neue Schriften, vol. i, 1795. 
Sitzungsberichte, 1865, 1866, 1867, 1885, 1886, 1887. 
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K, Preuss. Akademie der Wissenschaften: 
Abbandlungen, 1833, 1834. 
Inhaltsverzeichniss, 1§22-1872. 
Monatsberichte, 1856, 1857, 1858, 1864-1831. 
Register fiir die Monatsberichte, 1859-1873. 
Sitzungsberichte, 1882-1888. 

Annalen der Physik u. Chemie (Poggendorf): 
Zweite Reihe, Band xu, exlviii-clviii, clix, lacking No. 10; elx. Neue 

Folge, Band i-iv, v, lacking No. 11; Erganzung, Band vi, vii, 
viii; Beiblatter, Band i, ii, Jubelband, 1874. 

K. Preuss. Geolog. Landesanstalt u. Bergakademie: 
Jahrbuch, 1886. 

Museum des Neuesten u. Wissenwiird., ete. (Hermbstadt): 
Vol. i-ix. 

Naturwiss. Verein des Regierungsbezirks: 
Vol. iv, Nos. 1-6. 

Naturwissen. Wochenschrift, Band iii+. 

Physikalische Gesellschaft: 
Fortschritte der Physik, Band xiv-xxi, xxiv. 
Namen- u. Sach-Register zu Band i-xx. 

Repertorium der Physik, vol. i-viii, 1837-1849. 

Bonn—Naturhistorischer Verein des Preuss. Rhein., etc.: 

Verhandlungen xi-xliv+. 
Autoren. u. Sachregister zu Band 1-40. 


Braunschweig—Verein fiir Naturwissenschaft: 
Jahresblatt v. 


Bremen—Verein fiir die Deutsche Nordpolarfahrt: 

Die Zweite Deutsche Nordpolarfahrt, vol. i. 
Reise nach West-Sibirien im Jahre 1876. 

Naturwissenschaftlicher Verein: 
Abhandlungen, vol. i-v; ix, No.4; x, Nos, 1, 2+. 
Beilage, Nos. 1-6. 

Geographische Gesellschaft: 
Jahresbericht, Nos. 4-7. 
Deutsche Geographische Blatter, vol. v, vi, vil. 


Breslau—Schlesischen Gesellschaft fiir Vaterliindische Kultur: 
Jahresbericht xxviii-xxxiii. 
Verein fiir Schlesische Insektenkunde: 
Zeitschrift, Jahrgang 1-6, 8-15; Neue Folge, Heft 1-10, 18. 
Entomologische Miscellen, 1874. 
Cassel— Verein fiir Naturkunde: 
Festschrift, 1886. 
Catalog der Bibliothek, 1875. 
Berichte, 28-33. 
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Chemnitz—Naturwissenschaftliche Gesellschaft: 
Berichte, 2, 3, 5. 
Clausthal—Berg- u. Hiittenmaennische Zeitung: 
Jahrgang, xi, Nos. 28-38, 41, 42; xii, Nos. 9-12; xxv, Nos. 27-52; 
xxvi, Nos. 1-19, 26-52; xxvii, Nos. 1-26, 28-52; xxviii, Nos. 
1-52. 
Colmar—Société d’Histoire Naturelle: 
Bulletin, 1883-85 and supplement. 


Danzig—Natvrforschende Gesellschaft: 
Schriften, vol. vi, No. 4; Neue Folge, Vol. i-vii+. 
Prahistorische Denkmialer. 
Naturwissenschaftlicher u. Medizinischer Beziehung. 


Dresden—Allgemeine Deutsche Naturhist. Zeitung: 
Literaturblatt, Isis, 1856 
Gesell. fiir Botanik u. Zodlogie: 
Nunquam Otiosus, Zodlog. Mittheilung, Bandi. pp. 1-17; ii, lacking 
sig. 14 and ending with p. 408. 
Naturwissenschaftliche Gesellschaft Isis: 
Sitzungsberichte, Jahrgang, 1861-64, 1865, Nos. 7-12; 1866, 1867, 
Nos. i-9; 1868, Nes. 7-12; 1869, Nos. 10-12; 1870, Nos. 4-6, 
10-12; 1871, Nos. 1-3, 10-12; 1872, Nos. 1-3. 10-12; 1873-75, 
1876, Nos. 7-12; 1877, Nos. 4-6; 1878, Nos. 1-6; 1879, Nos. 1-6; 
1880-86, 1887, Nos. 7-12; 1588, Nos. 1-6. 
Festschriften, 1860, 1885. 
Naturhistorische Zeitung, ser. 2, vol. ii. 
Beitrage zur Kentniss der Kaukasuslander. Dr. Oscar Schneider. 
Neues Archiy. f. Sachsische Geschichte u. Alterthumskiinde: 
Band iv, Nos. 3, 4; v, vi, Nos. 1, 2. 
Sachsische Ingenieur- Verein: 
Vereins fiir Erdkunde: 
Jahresbericht, 1, 2, 8, 9. 
Hedwigia, Organ fiir Kryptogamenkunde: 
Band xxvii, Nos. 5-12. 
Durkheim—Naturwisseuschaftlichen Verein der Rheinpfalz: 
Pollichia, Jahresberichte, xiii, xviii-xxi, xLiii-xLvi. 
Statuten, zweite ausgabe, 1855. 
Eberfeld—Naturwissenschaftliche Verein: 
Jahresberichte, Hefte vi, vii. 
Emden—Naturforschende Gesellschaft: 
Festschrift, 1864. 
Jahresberichte, 26, 40-71. 
Kleineschrifte, 4-11, xiv—xviii. 
u. d. Regenverhaltnisse d. Kénigreichs Hanover. 
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Erlangen— Ergebnisse landwirthschaft u. agriculturchemisch. Heft 8. 
Universitat—Jubilaum, 1843. 
Physikal-Med. Societat: 
Sitzungsberichte, Heft 8. 
Frankfort, a. M.—-Zoologische Garten, i-xxii: 
Frankfurter Vereins f. Geog. u. Statistik: 
Jahresbericht, 37-45, 48-50. 
Senckenbergisch, Naturf. Gesellschaft: 
Abhandlungen, vol. vii, viii, Nos. 1, 2; ix, Nos. 1, 2. 
Berichte, 1868-73, ’86, ’87, ’88. 
Frankfort, a. O.—Societatum Littere: 
Jahrgang, ii, Nos. 1-8. 
Freiburg, i. B.—Gesellschaft f. Beford. d. Naturwissenshaften: 
Berichte, Heft i, 1855. 
Naturforschende Gesellschaft: 
Berichte, i, ii. 
Freiberg, i.S.—Ko6nigl. Sachs. Bergakademie: 
Festschrift zum hundertjahrigen Jubilaum, 1886. 
Fortschritte der berg-und hutten. Wissenschaften /in “en letzen 
hundert Jahren. 
Berg-u.- hiitt. Wissenshaften: 
Die Fortschritte, 1867. 
Konigl. Sachs. Bergakademie: 
Festschrift zam hundertjaihrigen Jubilaum 15886. 
Giessen— Deutsche Naturforscher u. Arzte Amtlicher: 
Berichte tiber die 39th, Versammlung. 
Jahresbericht u. d. Fortschritte d. reinen Pharm, ete. (Liebig, u. Kopp): 
Vol. i, ii. 
Oberhessische Gesell. f. Natur. u. Heilkunde: 
Berichte, v—xxyv. 
Gorlitz—Naturforschende Gesellschaft: 
Abhandlungen, vol. viii, ix, xix. 
Neues Lausitzisches Magazin, vol. xxxviil. 
Zwei Karten Geognostischen Beeschreibung der. Preuss. Oberlausitz. 
Justus Perthes Geograph. Anstalt: 
Mittheilungen, 1855, Nos. 4, 6; 1856, No. 1; 1857, Nos. 1, 2; 1866; 
1887, No. 11; 1868, No, 10; 1869. 
Mittheilungen Erginzungsheft, vol. iv, Nos. 18, 19, 20. 
Berghaus Physikalischer Atlas 1850, i-ii; 1851, iii. 
Géttingen—K. Gesell. d. Wissenschaften u. d. Georg. August Universitit: 
Nachrichten, 1856-1887. 
Astron. Mittheilungen, Theil 1. 
Griefswald—Geographische Gesellschaft : 
Jahresbericht, i, ii, iii. 
Academie Eldena: Jahrbuch, vol. iii, No. 4. 
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Giistrow—Verein d. Freunde d. Naturg. in Mecklenburg: 
Archiv. Jabrgang, 40, 41. i 


Halle, ete.—Academia Ceesareze Leopoldino-Carolinz: 
Nova Acta, ix, xi-xiii, xxvii-xxxi, xxxii, No. 1; xxxvi-xl, xli, No. 1. 
Leopoldina, Hefte ii, v-xxiii. 
Allgemeiue Monitschrift fiir Literatur ( Ross. u. Schwetchke): 
1850, Jan. 1-2; Feb. 1-2. 
Allgemeine Monatschrift fiir Wissenschaft u. Literatur: 
1851, July-Dec.; 1852, Jan.-Oct. 
Landwirthschaftlichen Central Verein d. Provinz Sachsen, vol. x 
Der Naturforscher, Stiick 1-22. 
Naturforschende Gesellschaft : 
Festschrift. z. Feier d. hunderijaihrigen Bestehens. 
Abhandlungen, vol. i, No. 1; x, Nos. 3, 4; xi-xiii, xiv, Nos. J, 2; 
XV, Xvi. 
Bericht iiber der Sitzungen Jahre, 1870-78, 1884-86. 
Vereins fiir Erdkunde: 
Mittheilungen, 1877-1887. 
Naturwissensch. Verein f. Sachsen u. Thiiringen: 
Zeitschrift, Ser. i, vol. i, No. 1; ii, Nos. 1, 2; iii, Nos. 4, 5; iv, 
Nos. 11, 12; v, Nos. 3, 4; vi, No.2; vii, No. 11; viii, Nos. 10-12; 
ix, Nos. 5,6; xi, xix, No. 2. Ser. 2, vol. i-vi. Ser. iv, vol. v, vi, 
No. 1. 
Wissenschaftliche Verein z. Verbreitung v. Naturkentniss u. Wahrheit: 
Journal fiir Chemie u. Physik, Neue Reihe, Band xiii, xix, Nos. 1, 
Shoe, Wor WEB, sisealil, Seine 


Hamburg—Naturwissenschaftliche Verein: 
Uebersicht d. Aemter-Vertheilungen u. Wissch. Thatigkeit, 1869, 
1870, 1871. 

Abhandlungen, vol. i, ii, v, Nos. 1-4; vi-viii, ix, Nos. 1, 2; x. 
Abhandlungen ans d. Gebiete d. Naturwissch, vol. i, ii, No. 2. 
Abhandlungen, 49 Versammlung, Festgabe. 

Verein f. Hamburgische Geschichte: 
Zeitschrift, Neue Folge, vol. ii, No. 2. 

Verein f. Naturwissenschaftliche Unterhaltnung: 
Verhandlungen, vol. i-vi. 

Naturhistorisches Museum: 
Berichte des Director fiir das Jahr. 1885, 1886, 1888. 

Naturwissenschaftliche Verein von Hamburg-Altona: 
Verhandlungen, Neue folge, Nos. 1-6. 


Hannover—Geographischen Gesellachaft: 
Siebenter Jahresbericht, 1885-1887. 
Polytechnische Schule: 
Program, 1862-1869, 1871-72. 
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Local Gewerbe- Verein: 
Verhandlungen, Jahrgang, 1859. 

Naturhistorische Gesellschaft: 
Jahresbericht, xxxiv—xxxvii. 


Heidelberg —Naturhistorisch-Medicinisch. Verein: 
Festschrift, 1886. 
Verhandlungen, Neue Folge, vol. iv. 


Karlsruhe—Naturwissenschaftliche Verein: 
Verhandlungen, 1883-1888. 


Kiel—Universitit, Schriften, vol. i. 
Vereius Nérdlich der Elbe: 
Mittheilungen, Heft 4-7, 9. 

Naturwissenschaftliche Verein fiir Schleswig Holstein: 
Schriften, vol. i, No. 3; ii-v, vi, Nos. 1, 2; vii. 
Konigsberg—Fischerei- Verein der Provinzen u. Westpreussen: 

1886-1887, Nos. 1, 2, 3; 1887-1888, Nos. 1, 2, 3; 1838-1889, Nos. 
1 Uke 
K. Physikalisch-Oekonomische Gesellschaft: 
Schriften, Jahrgang, i-xxviii. 
K. Universitat-Sternwarte: 
Astronom. Beobachtungen, abt. 25. 


Landshut—Botanische Verein in Landshut: 
Bericht, vili, ix, x. 
Flora des Isar-Gebietes von Wolfratshausen bis Deggendorf. Dr. 
J. Hofmann, 1883. 


Leipsig, etc.—Academize Nature Curiosorum: 
Miscellanea Curiosa, 1670-1706; Dee. 1, Annus i-x; Dec. 2, Annus 
i-x; Dec. 3, Annus i-x. 
Academize Czesareo-Leopoldinz Nature Curiosorum: 
Ephemerides, Cent. i-x. 
Actorum Eruditorum que Lipsize publicantur: 
Supplementa Tom. i-iii, v—ix. 
Indices Generales, Tom. i-iv. 
Archiv fiir die Sichsiche Geschichte, Band. i-vi. 
Encyklopidie der Wissenschaften u. Kiinste: 
Allgemeine, Section i, pt. 17, 62, 63; Sec. ii. 
Naturforschenden Gesellschaft: 
Sitzungsberichte, 1885, 1886-1887. 
K. Sachsischen Gesellschaft d. Wissenschaften: 
Berichte ii. d. Verhandlungen, Phil-Hist. Classe, 1850, i. 
Math-Phys. Class, 1852, ii; 1886, 1887, i, ii. 
Prihistorischen Denkmaler der Westpreussen (Lissauer), 1887. 
K. Gewerbschule, Programme, 1849, 1855-1860. 
Serapeum, Jahrgang, ix, xili-xv. 
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Vereins von Freunden der Erdkunde: 
Jahresbericht, ii, v. 
Vereins fiir Erdkunde: 
Mittheilungen, 1886, Nos. 1, 2, 3; 1887. 
Zeitschrift fiir Wissenschaftliche Zodlogie, (v. Siebold ii. Kolliker), vol. 
ii, Nos. 2, 3; vii, supplement; viii, Nos. 1, 2, 4. 
Zoélogischer Anzeiger, Jahrgang, i, No. 9; ii, No. 18; iii-v, vi, No. 149; 
ii, No. 157. 


Luneburg—Naturwissenschaftliche Verein Des Furstenthumers Luneburg. 
Jahresbericht, Nos. 10, 13. 
Jahreshefte, i, ii, iv, ix, x. 
Wissenschaftlichen Bodenkunde . 


Mannheim—Verein fir Naturkunde: 
Jahresbericht, Nos. 25-27, 31-33, 39, 40, 50, 51. 


Marburg—Ges. f. Beforderung d. Gesammten Wissenschaftlichen: 
Schriften, vol. viii, ix, x, Nos. 1-5, 7-12; xi, Nos. 1, 6, 7; xii, No. 1. 
Schriften, Suppl. Hefte to vol. ix, Nos. 1-5; x, No. 1; ii, Nos. 
1-5, and two pamphlets. 
Sitzungsberichte, Jahrgang, 1866-1887. 


Miinchen—K. Bayer. Akad. der Wissenschaften: 
Almanach, 1855, 1859, 1867, 1875, 1884. 
Sitzungsberichte, Math. Phys. Class, Jahrgang, 1860-1868, 1869, i, 
ii; 1870-184, 1875, iii; 1876-1886, 1887, i, ii, iii. 
Inhaltsverzeichniss d. Sitzungsberichte, Jahrgang, 1860-1885. 
Abhandlungen, vol. vii, No. 3; viii-xv, xvi, No. 1. 
Memorial Notices. 
Miscellaneous papers. 
Konigliche Sternwarte: 
Observationes Astronomics, vol. viii, ix, 1834-1836. 
Annalen, 1848, vol. i-xxi, Supplementband, vol. ii, xiv. 
Beobachtungen, 1876-1882. 
Jahrbuch, 1838-1840. 


Minster—Westfilischen Provinzial Vereins fiir Wissenschaft u. Kunst: 
Jahresbericht, Nos. 1, 3-6, 8-13. 
Kunst u. Geschichts Denkmiiler, vol. ii. 


Neisse—Philomathie: Berichte, 14, 
Denkschrift zur Feier Ihres, 25 jahrigen Bestehens. 


Neubrandenburg—Verein d, Freunde d. Naturgeschichte in Mecklenburg: 
Archiv. Jahr., Nos. 10, 15, 17, 18, 21, 30. 


Niirnberg—Naturhistorischen Gesellschaft: 
Abhandlungen, vol. i-vii. 
Jahresbericht, 1885, 1886, 1887. 
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Offenbach, a. M.—Verein fiir Naturkunde: 
Berichte, Nos. 1, 4-7, 10-14, 17-18. 


Passau—Naturhistorische Verein: 
Berichte, 1865-1868, 1883-1887. 


Regensburg—Naturforscher und Aerzte: 
Versammlung, xxvi, 1849. 
Zodlogisch-Mineralogische Verein: 
Abhandlungen, Hefte 1-5, 6-9. 
Correspondenz-Blatt. Jahrgang, Nos. 1-5, 10-13, 17, 21, 22, 39, 40. 
Verzeichniss der Sammlungen, 1867. 
Flora. New Series, vol. vii, viii, xi-xiii, xvii, xxi—xxiii. 
K. Bayer. Botanisch. Gesellschaft: 
Band. iv, Ist Abt. 
Naturwissenschaftlicher Verein: 
Berichte, 1886-7, Heft 1. 


Schwerin—Grossherzoglichen Statistischen Bureau: 
Beitrage zur Statistik Mecklenburges. 


Verein fiir Mecklenburgische Gesch chte u. Alterthumskunde: 
Juhrgang, xxi-xxxi, Register, iii, iv. 


Stadtamhof—Historisel.e Verein von Obperfalz u. Regensburg: 
Verhandlungen, Band. xxix—xli. 
Verzeichniss, Band. i-xxx, 


Stettin—Entomologischer Verein: _ 
Linnwa Entomologica, Band xy. 
Coleopterorum Europe, Catalogus. 
Zeitung, Jahrgang, xxii-xxvili, xxxi, xxxii, xlvili, Nos. 1-3, 7-12; 
xlix, Nos. 1-9. 
Verein fiir Erdkunde: 
Jahresberichte, 1886, 1887. 


Stuttgart—Akademie Hohenheim: 
Beschreibung der Land- u. forstwirthschaftlichen. 
Geschichte der Hufbeschlagkunde (Rueff). 
K. Statistisch-Topographischen Bureau: 
Das Kénigreich Wiirttemberg—eine Beschreibung von Land, Volk 
und Staat. 
Verein f, Vaterliindische Naturkunde in Wiiuttemberg: 
Jahreshefte, xxiv, No. 3; xxx-xLiy, 
Deutsche Ornitholog.-Gesellschaft: 
Berichte ii. d. Versammlung, xiii-xiy. 
Neues Jahrbuch fiir Mineralogie, etc., Jahr. ang, 1866, 1867, 1868. 
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Tiibingen —Der Naturforscher, Jahrgang. xx, xxi.’ 
Universitiatsschriften: 
Jahre, 1851, 1853. 
Physischen Wissenschaften: 
Jahresbericht iiber die Fortschritte, Jahrgang, No. 11], 1832. 


Weimar—Tagsberichte iiber die Furtschritte der Natur und Heilkunde: 
1851, 1852—2 incomplete vols. 


Wernigerode—Naturwissenschaftlichen Vereins des Harzes: 
Berichte, 1846-47, 1847-48, 1848-19, 1851-1852, 1853-54, 1855-56, 
1857-58, 1859-60, 1861-62. 


Wiesbaden—Nassauische Verein fiir Naturkunde: 
Jahrbuch, Jahrgang, xi, xvii-xxx, XL. 


Wiirzberg —Physakalisch-Medicinisch Gese)lschaft: 
Sitzungsberichte, Sitzung. Dec. 13, 1862; Dec. 16, 1865. 
Verhandlungen, Neue Folge, vol. i, Nos. 3, 4; ii, Nos. 1, 2. 
Verzeichniss der Bibliothek, 1869. 

Unterfrinkischen Kreisfischereivereins: 
Berichte, 1882, 1883, 1884, 1885. 


GREAT BRITAIN AND IRELAND. 


Belfust—Naturalist Field Club: 
Annual Report, 6, 8, 10. Ser. 2, vol. i, il. 
Instructions for the Culture and Preparation of Flax in Ireland, 1870. 
Nat. Hist. and Philosophical Society: 
Proceedings, 1878-1887. 


Birmingham —Nat. Hist. and Miscroscopical Society: 
The Midland Naturalist, vol. viii, ix, x, xi+. 
Reports, 1880-84, 1885, 1887. 


Bristol—Naturalists’ Society: 
Proceedings, New Ser., i, Nos. 2, 3; ii-iv, v, Nos. 1, 2; List of Offi- 
cers, 3. 
C umbridge —Observatory: 
Astronomical Observations, vol. i-viii. 
Philosophical Society, vol. v, No. 6; vi, Nos. 1, 2, 3. 


Dublin—Royal Irish Academy: 

Transactions, vol. xiv, Antiq. pt. ii; Science, pt. vi. 

Royal Dublin Society: 
Scientific Proceedings, New Ser., vol. v, Nos. 7, 8; vi, Nos. 1, 2. 
Transactions, vol. iii, No. 14; vol. vi, No. 1. 

Quarterly Journal of Science: 
No. 1, 12, 16. 

Catalogue of Stars nei the Ecliptic, observed at Markree, vol. iv. 
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Edinburgkh—Royal Society: 
Proceedings, vol. i-xiv. 
Transactions, vol. xxx, No. 4; xxxi, xxxii, Nos. 2, 3, 4; xxxiii, Nos. 
ile Do, 
Royal Scottish Society of Arts: 
Transactions, vol. ii, No. 3; iii, No. 5; iv, Nos. 1, 2, 4. 
Roy: 1 Physical Society: 
Proceedings, vol. i, ii, iv-vili; ix, Nos. J, 2. 
Royal Observatory : 
Astronomical Observations, vol. xv. 
Potanical Society: 
Transactions and Proceedings, vol. xii, No. 3; xiii, No.2; xiv, xv, 
xvii, No. 1. Transactions, vol. xxxi. 
Geological Society: 
Catalogue of the Library. 
Transactions, vol. i-v+. 
Philosophical Journal (Brewster & Jameson): 
Vol. i-xiii, xiv, No. 27. 1819-26. 


Glasgow — Natural History Society: 
Proceedings, vol. i, No. 1, ii-v; New Ser., vol. i, ii, No. 1. 
The Fauna of Scotland, vol. i+. 

Philosophical Society: 
Proceedings, vol. ii-iv, v, lacking No. 1; vi-xi, sii, lacking No. 2; 
Xiv-xvili. 

Greenwich—Royal Observatory: 
Ubservations, 1862; App. i. 
Results of Magnet. and Meteor. Observations, 1863. 
Meteorological Observations, 1847. 


Liverpool—Geological Society: 
Proceedings, 1864-1866, 1871-1872. 
Naturalists’ Field Club: 
The Flora of Liverpool, 1872. 


London—British Association for the Advancement of Science: 
Report of Meeting, 1878-1884. 
Canadian Economics. 

British Museum: 

Catalogue of Printed Books, vol. i, 1841, 
Catalogue of Acanthopterygian Fishes, vol. i-viii. 
Catalogue of Hemiptera-Heteroptera, pt. i-viii. 
Catalogue of Hymenoptera—British Bees, Ichneumonide. 
Catalogue of Series of Photographs taken by 8. Thompson, ser. i. 
A History of the British Sessile-Eyed Crustacea, vol. i, ii; 1863-1868. 
A History of British Stalk-Eyed Crustacea, 1853. 
British Starfishes and other Echinodermata, 1841. 
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Society of Antiquaries: 
Proceedings, ser. 2, vol. i, Nos. 6, 7, 8; ii, No. 6;and three pamphlets. 
Royal Society: 
Proceedings, vol. x, No. 35; xxiv, No. 164, 165; xlii+. 
Philosophical Transactions, 1839, pt. i; 1875, pt. ii; 1876, pt. i, 
1887, A, B: 
List of Fellows of the Society. 
Ray Society: 
Recent Memoirs on the Cetacea, 1865. 
Bibliographia Zodlogiz et Geologie, vol. iii, iv. Agassiz. 
British Species of Angiocarpous Lichens, 1851. Leighton. 
Miscellaneous Works of Robert Brown, vol. i, ii, iii, plates. 
Society for the Encouragement of Arts, Manufactures and Commer ce: 
Vol. i-iii, v-xvii, xx-xxiii, xxvi, xxviii-Liy. 
Photographic Society: 
Journal, Nos. 56-61, 63-67, 69-86. 
Geological Society: 
Quarterly Journal, vol. xxiv, Nos, 94-96; xxv, xxix, xxx, xxxi, Nos. 
121 22) 23s cox ky excel ve 
List, 1877, 1882. 
Survey Geological of the West Indies: 
Report on the Geology of Trinidad. 


Chemical Society: 
Journal, vol. xxviii; 1876, vol. i, No. 158; 1877, vol. i, No. 170. 

Chemical News, Nos. 95, 117, 344-371, 373-421, 1102-1124. Am. Ed, 
vol. i, No. 5; ii, Nos. 2-6; iii, lacking No. 6; iv, No. 1; vi, No. Q” 

Chemical Gazette, vol. viii and Nos. 216, 305, 351, 356. 

Journal of Natural Philosophy, Chemistry and the Arts, vol. i, ii, 
lacking No. 8; iii, iv, lacking title and index; xxiv, lacking No- 
110; xxv, la:king No. 111, title and index; xxvi, lacking pp. 
65-80; xxvii, xxviii, lacking title and index. 

Chemist and Druggist, 1870, 1871, 1873. 

Journal of Comparative Medicine, vol. ix, No. 3. 

Zodlogical Society: 

Proceedings, Nos. 6, 10, 177, 178, 210-216, 327-346, 406-416; 1862, 
Nos. 1, 2, 5-15; 1863, pp. 99-176, and various pamphlets 
1831-37; pt. xxiv. 

The Zodlogist, Nos. 98-104. 
Natural History, Review, vol. iii, x, Nos. 1, 2, 3. 
Anrals and Magazine of Natural History: 

Ser. ili, vol. xii, lacking Nos. 67, 68, 69; xvii, lacking Nos. 97, 98; 
Xviii, xix, lacking No. 112; xx. Ser. iv, vol. i, lacking No. 1; 
li-iv, v, No. 26; xi, xii, lacking No. 69; xiii-xvi, xvii, lacking 
Nos. 97, 99. Ser.v, vol. i, lacking No. 6; ii. 
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Entomological Society: 
Transactions, pts. i, ii, 1887. 
Microscopical Society: 
Quarterly Journal, vol. i-viii. New Series xiii, xvii, xviii, Nos. 
1, 2, 3. Monthly, vol. v, No. 30; vi, vii, Nos. 38-40; viii, 
Nos. 46, 47; ix, lacking No. 52; x, xi, xii, lacking Nos. 63, 69; 
xili, xiv, xv, lacking Nos. 85, 86, 88; xvi, lacking No. 96; xvii; 
XViii. 
Royal Astronomical Society: 
Monthly Notices, vol. xviii. 
Memoirs, vol. vi. 


Astronomical Register: 
Vol. xi, lacking No. 127; xii-xv, xvi, lacking No. 192 and index. 


Horticultural Society: 
Transactions, 2d Ed., vol. i-v, 1816-1824. 


Royal Agricultural Society: 
Journal, vol. xiv, pt. i. 


Royal Horticultural Society: 
vol. i. 
Journal, vol. viii, ix; new ser., vol. i, ii, Nos. 5, 6. 
List of the Fellows, corrected to Jan., 1862. 
Curtis’ Botanical Magazine, vol. Lxxxvi. 
Companion to the Botanical Magazine (Hooker), vol. i, ii. 


Journal of Botany (Hooker): 
Ser i, vol.i, No. 1; ii, iii, lacking No. 17. Ser. iii, (Journal of 
Botany and Kew Garden Miscellany) vol. viii, ix. 
Journal of Botany (Trimen’s): 
Vol. ii-v, vi, lacking]No. 178; vii, lacking No. 192. 
The Phytologist: 
Ser. 1, vol. i-v. Ser. 2, vol. i, ii; iii lacking title and index. 
The Garden: 
Vol. i, Nos. 2, 4, 5, 9, 18, 14, 15, 17-22, 24-28, 30, 32; ii, Nos. 33, 
42-50, 52-55, 57, 58; iii, Nos. 60-62, 64-70, 73, 74, 76-78; iv, 
Nos. 87-98, 100-110; title and Index; v, vi, Nos. 137-140, 
142-152, 154-162; title and Index; vii, Nos. 163-175, 177-188; 
title and Index; viii, Nos. 189-211. 
Royal Geographical Society: 
Proceedings, vol. v, xii-xxii. New Ser., i-x+. 
Journal, xLii-xLv, xLvii-L. 
General Index to the fourth ten volumes of the Journal. 
Classified Catalogue of the Library to Dec., 1870. 
Ethnological Society, Journal, vol. i, 1848. 
British Archeological Association, Second Annual Congress. 
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Journal of Arts and Sciences, vol. i, No.3; iii-vi; vii lacking May No.; 
viii, ix, x lacking Dec.; xi, xii lacking Jan.; xiii, xiv. Ser. 2, 
vol i, ii lacking Jan.; ili, iv lacking Oct., Nov.; vii; Aug. 

The Popular Science Review, vol, vii, Nos. 28, 29; viii. 

Journal of Science, Quarterly, vol. i, ii, iii, lacking No. 9; iv, v, 
lacking No. 17; vi. 

Monthly, 3d Ser., vol. iii, Nos. 94, 95; vol. iv, lacking Nos. 97, 100, 
title and index; vol. v, lacking Nos. 109, 112, 113, 118; vi, lack- 
ing No. 132; vii+. 

The Scientific Roll (Ramsay): 

Climate, 1880, vol. i, pt. i, Nos. 1-6; pt. ii, No. 8. 

The Civil Engineer and Architects’ Journal, vol. xxix, Nos. 388-393; 
xxx, Nos. 394-402, 404, 405; xxxi, Nos. 408-410. 

Nature, Vol. i, lacking Nos. 1-4, 7, 8, 9; ii, iii, Nos. 53-61; iv, Nos. 
83-85, titlepage and index; vii, Nos. 157-165, 180; viii, lack- 
ing Nos. 186, 190, 206; ix, Nos. 210, 217, 219, 226; x, lacking 
No. 245; xi, lacking No. 236; xii, lacking No. 290; xiii, lack- 
ing Nos. 336, 339; xiv, lacking Nos. 351, 361; xv, lacking Nos. 
369; 373; xvi, lacking Nos. 398, 417; xvii, xviii, lacking Nos. 
453, 459, 468; xix, Nos. 471-478; xxviii, No. 15; xxxi, No. 125 
xxxix, Nos. 992-998. 

Athensum, the Weekly Journal, 1849, lacking Nos. 1121, 1143, 1144; 
1851, lacking No. 1223; 1852, lacking No. 1262 bis.; 1853, 
lacking Nos. 13238, 1350, 1866; 1854, lacking Nos. 1367, 1377- 
1395, 1397-1402, 1404-1409, 1418, 1415-1417; 1855, Nos. 14384, 
1487-1438, 1440-1449, 1454-1456, 1459-1465; 1856, Nos. 1472- 
1473, 1489--1490, 1494, 1500-1504, 1509-1510, 1513-1514, 1518- 
1522; 1857, lacking Nos. 1582, 1535, 1538, 1540, 1544, 1545, 
1559, 1565, 1598, 1611, 1623, 1624; 1859, Nos. 1640, 1655, 1665; 
1667-1669, 1673, 1676, 1677; 1860, Nos. 1680, 1681, 1683- 
1688; 1861, Nos. 1739, 1763; 1867, Nos. 2045-2048, 2062- 
2070, 2088-2096; 1868, Nos. 2097-2100,‘ 2110-2118, 2136-2148; 
1869, Nos. 2149-2165, 2180-2200. 

Gentleman’s Magazine and Historical Review, July—Dec., 1853. 

Monthly Review, or Literary Journal, vol. i-xxviii. 

The Student and Intellectual Observer: 

Vol. i, vii, lacking No. 12; *xiv, lacking No. 13; xix, lacking No. 24. 

Notes and Queries, vol. iv, Nos. 25, 27, 28, title and index; v, Nos. 118, 
185, 187-191; x, pt. Nos. 59-62. 

London and Edinburgh Phil. Magazine and Journal of Science: 

8rd Ser., No. 95. 4th Ser., Nos. 18, 174, 175, 176, 177, 178, 212, 304. 

Admiralty List of Lights, corrected to Jan., 1863: 

British Islands; France, Spain and Portugal; North, Baltic and 
White Sea; British North America; West India Islands and 
Adjacent Coasts; United States; Mediterranean, Black and 
Azof Seas; West and South Coasts of Africa. 
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Geological Survey of the United Kingdom: 

British Organic Remains, Decade i-x. 
Linnean Society: 

Proceedings, vol. ii. 

Journal of the Proceedings (Botany), vol. i; ii, Nos. 1, 2. 

Journal (Zoology), vol. xx, Nos. 116-120; xxi, Nos. 126-131; xxii. 
Quarterly Journal of Conchology, vol. i, Nos. 1-4, 6, 8-15; iii, Nos. 4-8. 
Board of Trade—Meteorological Dept.: 

Report, 1857, 1859-60, 1861. 

Meteorological Papers, 1, 2, and appendix. 

Zodlogical Record, vol. viii, ix, xi, xii, xiii. 

Mining Journal, vol. xxxvi, lacking Nos. 1585-1610, 1628, title and in- 
dex; xxxvii, lacking No. 1650, title aud index; xxxviii, lacking 
No. 1695; xxxix, lacking Nos. 1788-1792, title and index; Lv, 
lacking Nos, 2574-2600; ivi, lacking Nos. 2678, 2679; Lyli, lack- 
ing title and index; Lviii++, lacking No. 2741. 

Exploring Expedition to Baffin’s Bay. Capt. John Ross. 1852. 

Voyage of H. M. S. Blossom—Beechey: 

Botany. Hooker & Arnott. 1841. 

Voyage of the H. M.S. Herald: 

Flora of the Western Esquimaux Land. B. Seeman. 1852. 
Franklin’s Voyage: 

Botany. John Richardson. 1823. 

Notices of the Fishes. John Richardson, 


Manchester—Literary and Philosophical Society: 
Proceedings, vol, xx-xxvi. 


Oxford—Radcliffe Observatory: 
Astronomical and Meteorological Observations, vol. i-xvi. 


ITALY. 


Catania—Accademia Gioenia di Scienzi Naturali: 
Atti, vol. ii, 1827. 


Firenze—Biblioteca Nazionale: 
Bolletino dell Publicazioni Italiane: 1886, Nos. 2-20, 22, 23, 24; 1887, 
Nos. 25-31, 33-48, 1888, Nos. 49-63, 65-70. 
Nuovo Giornale Botanico Italiano, vol. xvii, xviii, xix, xx, 
R. Istituto di Studi Superiori. 
Sezione di Medicine e Chirurgia di Farmacia, vol. i. 
Del Processo morboso del Colera Asiatico. 
Il primo anno della Clinica Ostetrica. 
Archivo della Scuola d’ Anatomia Patologica, vol. i. 
Accademia Orientale—Il commento del Donnolo sul Libro della 
Creazione. 
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Sezione di Scienze Fisiche e Naturali: 
_ Zodlogia del Viaggio Intornoal Globo. 
Crostacei Brachiuri e Anomouri. 
Studi e ricerche sui Picnogonidi, pt. i ( Anatomiae Biologia). 
Descrizioni di alcuni Batraci Anuri Polimeliani e Considera- 
zioni intorno alla Polimelia. 
Sulla Teoria fisica dell "Elettrotono nei Nervi. 
Sulle Forze Elettromotrici. 
Aucora sulla Polimelia dei Batraci Anuri.—Sopra aleuni Visceri 
del Gallo cedrone, etc. 
Il Globo Celeste Arabico del secolo xi. 
Ricerche sulle Formole di contituzione dei Composti ferrici, pt. 1. 
Tavole per una ‘“‘Anatomia delle Piante Aquatiche.’’ 
Sulle Convulsioni epilettiche per veleni. 
R. Museo di Fisica e storia Naturale: 
Annali, Nov., Ser., vol. i. 
Industria Mineraria—Relazioni degl’Ingegneri del Real corpo delle- 
Miniere, 1868. 
Revista del Servizio Minerario, 1884, 1885 (Aunali di Agr. 99, 132). 
Terza Riunione degli Scienziati Italiani, Atti, 1841. 


Genova—Museo Civico di Storia Naturale: 
Annali, Ser. 2, vol. v. 


Milano—R. Istituto Lombardo, di Sciene Lettere ed Arte: 
Giornale, Nov. Ser. vol. v f. 27-30; vif. 31, 32. 
Rendiconti, Ser. 2, vol. i-xx. 

Memorie, vol. iv, vii, No. 1. 
Atti, vol. i, fase 1. 
Rapporti sui Progresso delle Scienzi. 


Modena—Regia Acc. di Scienzé Lettere ed Arti: 
Memorie, ‘om. xvi-xix, xx, pts.i, il, iii. Ser. 2, Tom. i-y. 
Opere Inviate alla R. Accademia, 1886-1887. 


Napoli—Accademia delle Scienze Fisiche e Matematiche: 

Rendiconto, Ser. 2, vol. i. 

Reale Accademia delle Scienze: 
Atti, vol. iv, 1843. 

R. Istituto d’Incorag. di Scienze Naturali Econom. e Technol,: 
Ser. 2, vol. i, ii, iv, vil. 

Societa Reale Borbonica (Napoli): 
Atti, vol. 1, pt. 1. 
Rendiconti, N. Ser. Anno i, Nos. 1, 2, 5; ii, Nos. 1, 2, and sig. 

Nos. 24-26; iv, vii. 

R. Scuola Superiore d’ Agricoltura in Portici: 

Annuario, vol. iv, Nos. 1, 2, 3. 


CATALOGUE OF LIBRARY. 59 


Padova—Soc. Veneto-Trentina di Sc. Naturale: 
Bulletino, vol. iii, Nos. 1-4; iv, Nos. 1, 2. 
Atti; vole Nos. 1. 25x, No. 1% 


Pavia —Bolletino Scientifico: 
Ama ixeeNowts x Nos: 1. 2° xi, No. 1, 


Pisa—Societa Toscana di Scienzi Naturali: 
Processi Verbali, vol. i, ii, iii, lacking pp. 196-293; iv, lacking No. 
7; v, lacking titlepage and No. 3; vi, Nos. 1, 2, 4. 
Memorie, vol. i-ix. 


Roma—Reale Accademia dei Lincei: 
Atti, Anno v, Sess. 1; vi, Sess. 1. 
Programma pel premio Carpi. 
Transunti, vol. i-v, vi, lacking fase. 14 et seq.; vii, viii, lacking 
fases 115 12% 
Rendiconti, vol. I, sem. i, ii; II, i fase. 1, 4-14; III, i, ii; IV, i,ii+. 


Osservatorio del Collegio Romano: 
Memorie, 1839, 1840-1841, 1850, 1857--1859, 1860-1663. 


R. Comitato Geologico: 
Bolletino, vol. i-xviii. 


Biblioteca Nazionale Centrale Vitt. Emanuele: 
Bolletino d’ Opere Moderne Straniere, vol. i, ii, ili, Nos. 1-3. 


Direzione Generale deli Agricoltura: 

Bolletino di Notizie Agrariw, vol. viii, Nos. 23-26; ix, Nos. 1-10, 
13-29, 84-41, 44-51, 55-58, 62-65, 67-69, 71, 72, 73-78; x, Nos. 
1-19, 23, 23, 25, 30-49, 51, 55-57, 59-66, 70, 71 

Bolletino di Notizie Agrariz (Revista Meteorico), Anno viii, Nos. 15- 
33, 35, 36; ix, Nos. 1-8, 10-15, 18-21, 24, 25, 27, 29, 31, 32, 34, 
36; x, Nos. 1-10, 12, 14-19, 21, 22, 24-29, 31, 32. 

Annali di Agricoltura, Nos. 84, 100, 106, e Atl. 107, 110, 111, 113- 
115, 117-121, 123-133, 136, 187, 188, e Atl. 139, 140, 141, e Atl. 
142-144, 146-149, 151. 

I Conti Culturali del Frumento, 1887. 

Osservazioni Fenoscopiche sulle Piante, 1887. 


Divisione Industria e del Commercio: 

Sulla Conferenzia Coloniale, 1888. 

Commissione centrale dei valori per le Dogane, Sess. 1886-87, 
1887-88. 

Sull Insegnamento Speciale per 1’Incremento delle Industrie e dei 
Traffici. 

Esposizione Universale di Anversa del 1885. 

Atti del Consiglio dell Industrie e del Commercio, Sessione Ordi- 
naria, e Straordinaria 1886; Ord. e Straord. 1887. 
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Comm. consultiva sulle Istitut. di Previd, e sul Lavoro, Atti, Sess. 
1, 1886; 1, 1887. ; 

Legislazione sul Lavoro dei Fanciulli. 

Bolletino dei Fallimenti, Anno ix, Nos. 2-7; x, Nos. ], 3. 

Bolletino Mensile (Istituto d’Emissione), Anno xvii, Nos. 3-7, 9, 11, 
12 and app.; xviii, Nos. 1-9. 

Bolletino di Notizie sul Credito e la Previdenza, Anno iv, Nos. 10-16, 
18-22; v, Nos. 1-5, 10-13, 16, 17, 20, 21, 24; vi, Nos. 1-10, 12; 
vii, Nos 6, 8. ; 

L’ Industria della Soda in Germania, 1887. 

Relazione sui servizi dell’ Industria Commercio e del Credito, 1887. 

Atti della Commissione Reale (Credito Agrario), Anno, 1887. 

Bolletino Semestrale de Credito Coéperativo, ete., Anno iii, Sem. 2 
and App.; iv, Sem. 1, 2. 

Direzione Generale della Statistica: 

Statistica dell Istruzione, 1884-1885, 1885-1886. 

Annali di Statistica, ser. iii, vol. xvi; ser. iv, Nos. 14, 15. 

Statistica della Emigrazione Italiana, 1884-85, 1886. 

Statistica Elettorale Politica, Maggio 23-30, 1886. 

Popolazione—Movimento dello Stato Civile, Anno xxiv, xxy. 

Statistica della Cause di Morte. Introduzione, 1885. 

Risultati dell’ Inchiesta sulle Condizioni Igieniche e Sanitarie, 1886. 

Statistica Giudiziaria Penale. Introduzione, 1885. 

Casse di Risparmio: 

Bolletino, Anno, 1885, Sem. 2; 1886, Sem. J, 2; 1887, Sem. 
1. Appendice, 1885, Giug. 30, Dic. 31; 1856, Giug. 80, Dic. 31. 
TIntroduzione, 1873-1876. 

Statistique Internationale des Caisses d’ Epargne, 1876. 

Bilanci Communali, 1884, pt. i; 1885. 

Bilanci Provinciali, Anno 1885. 


Ministero della Publica Istruzione: 

Indici e Cataloghi, iv (Codici Palatini), vol. i, fase. 1-7. 

Indici e Cataloghi, vi (Giornale Politici). 

Indici e Cataloghi vii, i (Codici Panciatichiani), vol. i, fase. 1. 
Stazioni sperimentali agrariz Italiane: 

Organo, vol. xiv, No. 1. 
Commissione Reale per 1’Inchiesta Sulle Opere pie, Sessione i, Dec., 

1886; 2. Marz 29-Apr. 27, 1887; 3. Nos. 10-23, Giugno, 1887; 
vol. v, vi, 1887. 


Torino—Cosmos: 1873, Nos. 1, 2; 1874, vol. ii, No. 1. 


Musei di Zodlogia ed Anatomia comparata della R. Universita: 
Bulletino, vol. i, ii, iii+. 

R. Accad. delle Scienze, Observatorio: 
Atlante di Carte Celesti, 1880. 
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Venezia—Notarisia (Drs. De Toni e Levi), Nos. 1-7. 
Imp. Reg. Istituto Veneto di Scienzi Lettere ed Arti: 
Atti, Ser. 3, Tom. iii, Nos. 5, 6, 7. 


Verona—Accademia d@’ Agricoltura Commercio ed Arti: 
Memorie, vol. xxxix lxili. 


NETHERLANDS. 


Amsterdam—K. Akademie van Wetenschappen: 
Catalogus van de Boekerij, vol. i, No. 1; ii, Nos. 1, 2. 
Jaarboek, 1857-1885. 
Verslagen eu Mededeelingen, Afd. Letterkunde, vol. i-xii. Ser. 2. 
vol. i-xii; Ser. 3, vol. i-iii. 
Afd. Naturkunde, vol. i-xvii; Ser. 2, vol. i-xx. Ser. iii, vol. i-iii. 
Verdeerling der Warmte over de Aarde. 
Proces. Verbaal, Afd. Natuurkunde, 1565-1884. 
Verhandelingen Afd. Letterkunde, vol. i; Afd. Naturkunde, vol. 
i-viii. 
K. Institut voor Taal- Land- en Volkenkunde van Nederlansch-Indie: 
2d Afd. 1865. 


K. Zodlogisch Genootschap, Natura Artis Magistra: 
Nederlandsch Tijdschrift voor de Dierkunde, Deel. i-iv, v, No. 1. 
Bijdragen tot de Dierkunde, Feest Nummer, 1888. 
Catalogus der Bibliotheek. 

Linneana in Nederland Aanwezig. 
Openingsplechtigheid van de Tentoonstelling. 
Rede ter Herkend. van de sterfdag van C. Linneus. 

Musée Vrolik: 

Catalogue de la Collection d’ Anatomie, 1865. 

Commission Géodésique Néerlandais: 

Détermination & Utrecht de ]’Azimut d’Amersfoort. 


*sGravenhage—Koninklijk Instituut van Ingenieurs: 
Uittreksels nit vreemde Tydschriftenvoor de Leden van het, 1852- 
1853, 1853-1854, 1854-1855, Nos. J, 2, 3, lacking title and index. 

Algemeen Verslag, Instituuts-Jaar 1847-1848, 1850-1851, 1851-1852. 

Statistische Bescheiden Koningrijk der Nederlanden, voor het 1872. 

K. Zo6l.-Bot. Genootschap: 
Verslag, Jaar 1885-1887. 

Uitkomsten der Rijkswaterpassing, 1875-1885. 


Harl-m--Société Hollandaise des Sciences: 
Archives Néerlandaises, vol. i-xxiii-L. 
Liste Alphabetique de lu Correspondence. 
List of Members, Publications and Exchanges, etc., 1869, 1752- 
1876. 
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Fondation Teyler: ; 
Catalogue de la Bibliothégue, Livr. Nos. 1-8. 
Archives du Musée, vol. i-iv; v, Nos. 1, 2. Ser. 2 vol. i, Nos. 2, 3, 


’sHerlogenbosch—Prov. Genoots. van Kunsten en Wetens. in N. Braband: 
Verhandeling over de Rupsen-Soorten. 
De Levensgeschiedenis van Maarten van Rosem. 
Beredeneerd Overzigt der Landbouwkundige Sehriften. 


Leiden—Nederlandsche Dierkundige Vereeniging: 
Tijdschrift, Deel. vi. Ser. 2, Deel. i, ii Afl. 1, 2 and Supp. 
Sternwaarte in Leiden: 
Annalen, vol. i, ii, iii, iv. 
Nederlandsch Kruidkundig Archief (Dozy), Deel. iv, No. 1. 


Luxembourg—Société des Sciences Naturelles, Tom. vi. 


Middelburg—Zeeuwsch Genootschap der Wetenchappen: 

Verslag van Het Verhandelde, Nov. 4, 1863; April 7, 1869; 1869- 
1874, 1874-1879, 1880-1884. 

Catalogus der Bibliothek, Druk ii, stuk, i-ii. 

Archief. Vroegere en latere Mededeeiingen, vol. v; vi, stuk. 1, 2. 

Naamlijst der Coleoptera en Lepidoptera, 1869. 

Naamlijst der Mineralien, 1869. 

Naamlijst van de Vogels, 1869. 

Zelandia Illustrata ( Vervolg). 

Levensberichten van Zeeuwen, Afl. 1. 

Viuchtbergen in Walcheren. 

De Stadsrekeningen van Middelburg, iii. 

Beschrijving van eenige Cranium osteoscleroticum. 


Utrecht—Academia Rheno-Trajectine: 
Annales, 1819-1821, 1827-1828, 1833-34. 
Provinciaal Genootschap van Kunsten en Wetenschapy en: 
Aanteekeningen van het verhandele in de Sectie-Vergadering, 1849, 
1850, 1852, 1853-1854, 1854-1855, 1860, 1886 Juin. Sept. 
Geneeskundige Plaatsbeschrijving van Leeuwarden, 1888. 
Observatoire: 
Recherches Astronomiques, Livr.iand supp.; ii. 
Observations Meteorologiques, des Stations du Second Ordre dans 
les Pays-Bas, 1876. 
K. Nederlandsch Meteorologisch Institut: 
Uitkomsten van Westenschap in Ervaring, 1856-59. 
Marche Annuelle du Thermom. et du Barom. en Néerlande, 1876. 


Maandelijksche Zeelaanwijzingen van het Kanaal naar Java, 1859, 
1860. 
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Jaarboek, 1854-1859, 1861-1864, 1865, Nos. 1, 2; 1866, Nos. 1, 2; 
1867, Nos. 1, 2; 1868, Nos. 1, 2; 1869, Nos. 1, 2; 1870, No. 1; 
1871, Nos. 1, 2; 1872, Nos. 1, 2; 1873, No. 1; 1874, 1875, No. 1; 
1876, Nos. 1, 2; 1878, Nos. 1, 2; 1879, No. 1; 1880, No. 1; 1882, 
1883, 1884, 1885, 1886, 1888. 


NORWAY. 


Bergen—Bergens Museum: 
Forhandlinger, Aaret, 1862, Mar.—April; 1863, 1864. 
Aarsberetning, 1886. 
Fauna Littoralis Norvegis, Livr. i, ii, ]856; iii, 1857. 
Turbellaria ad Litora Norvegis Occidentalia, 1878. 
Nye Alcyonider, Gorgonider og Pennatulider tilh. Norges Fauna. 
Bidrag til Myzostomernes Anatomi og Histologiof Fridtjof Nansen. 
Sondre Bergenhus Amtsformandskab: 
Forhandlingar, Aar. 1862 Mar.—April. 
Aphol. Extraor. Mode 1863, 1864, 


Christiania—Norges Officielle Statistik: 
Departementet for det Indre: 

Folkemengdens Bevegelse, 1856-1865, 1867, 1869. 
Folketzllingen i Norge, 1866. 
Norges Handel og Skibsfart, 1865, 1866, 1867, 1868,' 1870. 
Beretninger om Rigets Oeconomiske Tilstand, 1861-1865, Hefte i. ii. 
Beretninger om Amternes Oeconomiske Tilstand, 1866-1870. 
Kommunale forholde Norges Land og Bykommuner, 1867-1368. 
Beretninger om Norske Fiskerier, 1870. 
Sundhedstilstanden og Medicinalforholdenei Norge, 1865, 1866, 1867. 


Departementet for Kirke og Undervisningsvesenet: 
Beretninger om Skolevesenets Tilstand, 1864-1866, 1870. 
Bilag til Norges Officielle Statistik, 1869. 
Oversigt over Kongeriget Norges Indtegter og Udgifter, 1870. 
Tabeller vedkommende Skiftevesenet i Norge, 1870. 
Den Norske Statstelegrafs Statistik,,1870. 
Den Norske brevyposts Statistik, 1868. 
Norvege Zo6.-Geographique Carte, 4 sheets. 
Norske Nordhavs Expedition: 
Memoirs, Nos. i-xviii. 
Norges geografiske Opmaaling, 
Efterretninger for Séfarende, Aargang x, xi, xvii, xviii. xix+. 
Den Norske Lods, Hefte i-vi, viii. 
Historisk Beretning, 1773-1886. 
Norske Kyst, Specialkarte, A, Nos. 1-8, 9, 10, 11, 12-15; B, Nos. 
1-5, 15, 17-40; (Ny Raekke) Nos. 1, 2. 
Kart over Indseilingen, 9 a, b; 10 a, b; Ball, 12, 13; Bb 12, 13. 
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Generalkart, A, 1-5; B, 1-13. 

Tillaegskart til Generalkart, B, 7. 

Oversigtskart, 1887. 

Fiskekart, Over den Indre delaf Vestfjordeni Lofoten, Blad. 1-4 
and Profiler. 

Over Varangerfjorden, Blad. 1, 2, 3. 

Geologisk Kart, 9p; 10c; 148, D; 154, c; 16D; 19 B; 204; 228; 
25 B; 26 a. co; 46 B, C, D; 47 c, D; 49 B; 504, B. 

Typografisk Kart, Blad. 9 B, c, p; 10 A, B,c,p, 14 B,D; 15 A, B, 
C, D3; 16 c, D; 19.8, D; 20 A, B,C; 22a, Bs 23 As 25 Bp 26iaeeee 
29 B; 30 D; 42 a, Cc, D; 43 B,C, D; 46.4, B, Cc, D; 47 A, B, C,D; 48 B; 
49.4. B.D; 50 A. B,C. D; 51A, G3, 52.8; 53. A, BG, Ds 5a Aeon 

Rektangelkarterne, 1887. 

General Kart over det Sydlige Norge, Blad. i-ix. 

Oversigtskart, 1870, 1878. 

Kart over Kristiania Omegen, Blad. i-vi. 

Beskrivelse af Tromsé6 Amt, 1874, and Kart, Blad. i-iv. 

Kart over Amt Akershus, Blad. i; N. Bergenhus, i-iv; S. Bergen- 
hus, i, ii; Bratsbergs, i, ii; Buskeruds, i, ii; Kristians, i-iii; 
Grevskabernes, i; Hedemarkens, i-iii; Lister og Mandals, i; 
Nedenzs og Robygdelagets, i, ii; Romsdals, i-iv; Smaalek- 
nenes, i; Stavanger, i, ii. 

Norge Oversigtskart over Dybde og Héjdeforholde. 

Kart over Nordséen, Blad. i, ii, iii. 

Kart over Nordlige Norge, i, ii. 

Kart over Havbankerne Langes den Norske Kyst fra Stadt til 
Smolen, i, ii. 

Norges Mynter i Middelalderen, Hefte 5, 6, 7. 
Norske Meteorologiske Institute. 

Storm Atlas, 1870. 

Jahrbuch, 1867, 1868, 1871-1886. 

Tagttagelser, 1866, 1867. 

Oversigt over Luftens Temperatur og Nedbor i Norge, 1887. 

Observatorium: 
Meteorologiske Iagttagelser, 1864, 1865, 1866, 1867. 
Meteorologiske Beobachtungen. Lieferung, Nos. J, 5. 


K. Fredericks Universitet: 
Beretning-Halvhundredaars Fest.—Sep., 1861. 
Aarsberetning, 1861, 1864-1870, 1872-1834. 
Stilftelse, 1861. 


Norske Gradmaalingskommission: 
Vandstandsobservationer, Hefte i-iv. 

Norwegischen Commission der Europdischen Gradmessung: 
Geodatische Arbeiten, Heft i-v. 
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Videnskabs-Selskabet: 
Forhandlingar, Aar. 1858-1886. 
Selskabet for Folkeoplysningens Fremme: 
Folkvennen, 1857. 
Gustav Adolfs Historie, 1864. 
Norges Historie, Bind i, 1870. 


Throndhjem—K. Norske Videnskabers-Selskabs: 
Skrifter 1870, 1874-1885. 


Tromso—Museums: 
Aarsberetning, 1885-1887. 
Aarshefter, i-xi. 
Beretning om den alwindelige Udstilling, 1872. 


PORTUGAL. 
Coimb:a—Jornal de Sciencias Math. e Astron., vol. ili. 


Lisboa—Academnia Real das Sciencias: 
Jornal de Math. Physicas e Naturaes, Tom. i-viii, lacking title page 
of the three last. 
Memoirs, Nouv. Ser. Classe 1, Tom. i-iv, v pt.i. Classe 2, Tom. 
i-iy. 
Conferencias, 1880, iv; 1887, i, ii, iii. 
Sessao Publica, Dec., 1875; May, 1887; June, 1880. 
Colleccao das Medalhas e Condecoracoes Portuguezas. 
Historia dos Establ. Sc., etc., de Portugal, Tom. i-ix. Ribeiro. 
Sociedade de Geographia: 
Boletin, Ser: 6, Nos. 1-6, 9-12; Ser. 7, Nos. 1-4, 6, 7. 
Commissao Central permanente de Geographia: 
Annaes, No. 1. 
Commissao Geologico de Portugal: 
Communicacoes, Tom. i. 
Estudo sobre os Bilobites & Supp. 
Estudo de Depositos superticiales da Bacia do Douro. 
Estudo Geol. Descrip. do Terreno quaternaires das Bacias do Tejo 
e Sado, Cad. i. 
Terrains Jurassiques, Livy. i. 
Faune Crétacique do Portugal, vol. i, Prem. Sér. pp. 1-40; ii, fuse. 1. 


ROUMANIA. 


Bucharest Academia Romana: 
Analele, Ser. 2, Tom. i, Sess. Ext. Sect. 1, Tom. i-ix. Sect. 2, 
Tom. i-ix. 
Fragmente zur Geschichte der Ruminen, vol. i-v. 
Institutul Meteorologic al Romaniei: 
Anal, Tom. i, ii. 
Serviciulu Metorolagicu in Europa, 1884. 
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RUSSIA. 


Dorpat—Naturforscher Gesellschaft: 
Sitzungsberichte, Band viii, Hefte 1, 2. 
Schriften, Nos. ii, iii, iv. 
Archiv f. d. Naturkunde Liv. Ehst. u Kurlands, Ser. 1, Band vy, 
Livr. 1, 3; vi, Livr. 1, 2, 3; ix, Livr. 4. Ser. 2, Band vii, Livr. 
2: 
Helsingfors—Finska Vetenskaps Societeten: 
Ofversigt af Férhandlingar, Band ix-xxix. 
Acta, Band vili-xv. 
Bidrag, Finlands Natur och Folk, Haftet xvii—xlvii. 
Dess Organisation och Verksamhet, 1838, 1888. 
Katalog 6fver Bibliothek, 1881. 
Observations Météorologiques, vol. i-viii, 8vo. 
Observations Météorologiques, vol. i, No. 1; ii, No. 1; v, 4to. 
Societa pro Fauna et Flora Fennica: 
Acta, vol. i-iv. 
Meddelanden, Haftet i-xiv. 
Notiser ur Férhandlingar, Haftet xiii; Ny Ser. v—xi. 
Finlands Officiela Statistik: 
Temperaturforhallanden i Finland, 1846-1865. 


Kharkov—Société des Sciences experimentales 4 |’ Universite: 
Travaux, 1886-7, 1888. 


Kiev - Société des Naturalistes: 
Mémoires, vol. vii, viii, ix. Nos. 1, 2. 
Observatory of Microscopic Astronomy and Astronomical Meteorology: 
Exposition of the Principal Natural Laws, pts. i, ii. 


Moscow—Société Imperiale des Naturalistes: 
bulletin, vol. xxxvi-xxxviii, xxxix, Nos. 2, 3, 4; xl-Ixiv+. 
General index to the first 56 volumes, 1829-1881 
Nouveaux Mémoires, vol. xiii, No. 3, 1871. 
Meteorologische Beobachtungen, 1882, i, ii; 1883, i, ii; 18x6, ii, 
1887, i, ii. 
Observatoire: Annales, vol. ix, Nos. 1, 2. 
Odessa—Société des Naturalistes de la Nouvelle-Russie: 
Mémoires, vol. iand Supp. 1, 2; ii-ix, x and Beilage; xi, xii, xiii+. 
Natural History Society: . 
Math. Section, Mém. vol. i-vii. 
Reval—Archelogical and Historical Archiv., Neue folge, Band ii. 


Riga—Naturforscher Verein: 
Arbeiten, Ser. 2, vol. i-iv. 
Denkschrift—Der Feier Seines 25-Jahrigen Bestehens. 
Korrexpondenzblatt, Jahrgang ix-xxii, xxiv—xxix. 
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St. Petersburg—Academie Imperiale des Sciences: 
Bulletin, vol. i-xsxi. 
Mémoires, Ser. 6, Sc. Math. Phys. et Nat., vol. i, ii, Nos. 2-6; iii, 
iv. Ser. 7, vol. i-xxxv-. 
Mélanges Biologiques, vol. vii, No. 6; viii, Nos. 1, 2, 3. 
Beitrage zur Kenatniss des Russischen Reiches, Band xxiv. 
General Index from the Foundation to 1872. 
Comité Géologique: 
Bulletin, vol. i-vii+-. 
Mémoires, vol. i, ii, iii, Nos. 1, 2, 3; iv, No 1; v, Nos. 2, 3,4; vi, 
4 INOSeal5) 2evils NOS, 1-12). 
Bibliothéque, Livy. i, ii. 
Carte Géologique Generale da la Russie d’ Europe, 3 sheets. 
Sccietatis Entomologicte Rossicz: 
Hore, Tom. xxi. 
Hortus Petropolitanus: 
Acta, vol. i-x-+. Libr. Catal , 1852, 1886. 
Imperial Russian Gi ographical Society: 
Bulletin, Tom. iii, iv, v, lacking pt. J; vi-x. 
Compte Rendu, 1858, 1863, 1£67-1869. 
Recuei] Ethnographique, vol. iii, iv, v. 
Mémoires, vol. iii-vi, viii, ix, x, xii; 1862, p's. 1-1; 1863, pts. 2, 
3, 4; 1864, pts. 1-4; Sec. Ethnog., vol. ili, v; Sec. Stat., iii, 
iv; Sec. Gcog.-Math., ili, v. 
Proceedings, vol. i, ii, iii, vii-xii, xxv. 
Report cf the Siberian Expedition, vol. ii, Bot. part; iii, pt. i. 
Reisen im Siiden von Ost-Sibirien, vol. i, ii, lagking p'at:s. 1855-59. 
Exploring Expedition to the Northern Seas of Ressia. Krapotkine, 
1871. 
Eurth Studies, pt. i, ii. C. Ritter. 
L’Iran, pt. 1. C. Ritter. 
The Grain Trade in Central Russia. 
Voyages in Turkestan. Sieviertsoff. 
Transactions of the Expedition to investigate the Grain Trade and 
productiveness of Russia, vel. iy, pt. 1, 2. 
Journal des Mines de Russie—Annuaire, Introduction aud vol. for 
1835-1840. 
K. Freien Oeknom. Gesellschaft: 
Mittheilungen, 1855-6. 
K. Russ Mineralog. Gesellschaft: 
Schriften, Bandi, Abt. 1, 2. 
Transactions, Band i, ii, 1831-1842. 
Verhandlungen, 1843, 1844, 1845-6, 1847. 
Société Physico-Chimique Russe: 
Journal, xviii-xx+. 
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Observatoire Physique Central de Russie: 
Annales, 1848, Nos. 1, 2, 3; 1865. 
Government: 
Location of the Useful Minerals in Europ. Russia and the Ural, 
with chart, 1881. 
Addition to the description of Lighth uses in Sweden and Norway, 
1886. 
Statistical Tables of the Russian Empire, 1856. 
Marine Collections, 1859, i-vii, ix—xii; 1860, i-xiii; 1862, y. 
Observations Météor logiques fa tes a Nijue-Taguilsk, 1848, 1849, 
1857-1863. 
Procedure in Capital Crimes, 1871. 
Judicial Monographs and Investig itions, vol. iv. 


SPAIN. 


Barcelona—R, Academia de Ciencias, Naturales y Artes: 
Acta de la Sesion Inaugural de los Trauajos, Dec. 20, 1835. 
Memorias, vol. i, Nos. 1, 2. Epoca 2, vol, i, lacking No. 1; ii, No. 1. 
Associacio d’Excursions Catalana: 
Butlleti Mensual, Any. viii, Nos. 79-85; x, Nos. 109-110, xi, Nos. 
112-120. 


Madrid —Real Academia de Ciencias: 
Memorias, Ser. 1, Tom. 1, pte. 1, 2, 3; ii, pte. 3; iii, pte. 1; Ser 2, Tom. 
1; pte..2,, 3; i, pte. 1, 2;'Ser.°3;) Pom: i, pte. i, 2: xi, ines 

' pte. i. 

Revista de los Progresos de las Ciencias, Tom. xxii, Nos 1], 3, 4. 

Resumen 1850, 1851, 1853, 1854, 1857-1860, 1°63. 
Real Academia de la Historia: 

Memorias, Tom. viii. 

Memorial Historico Espanol, Cuad. 5, 7-15. 

Opuscvlas Leg les del Rey Don Alfo: so el Sabio, Tom. ii. 

Partidas del Rey Don Alfonso, Tom. iii, pt. 4, 5, 6, 7. 

Espana Sagrada, Tom. xlvii. 

Diccionario Geografico-Historico de Espana, Sec. ii, 1816. 

Discursos 1838, 184], 1844, 1847, 1850. 
Real Acad. de Ciencias Morales y Politicas: 

Memoria, Tom. i, No. 1. 
Resena Historica y Teoria de la Beneficiercia: 

Discursos 1860, 1861, 1863. 
real Observatorio: 

Anuario, iti, vili-xviii. 

Observaciones Meteorola@icas, 1866-1885. 

Resumeu de las Obs. Meteor. Effectuados en la Peninsula, i866- 

1883. 
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Memorial de Ingenieurs y Revista-Cizntifica-Militar, Epoca 2, Tom. iii 
4to; xxxii 8vo. 
Estudios Topograficos, 1867. 
Museo Pintoiesco de Historia Natural. Gaspar y Roig: 
Zoology 4 vols.; Botany 1 vol. 


SWEDEN. 


Lund—K. Universitits: 

Ars-Skrift—Theologi, 1868, 1870. 

Mathematik och Naturvetenskap, 1864, 1865, 1858, 1869, 1870; 
Tom. ix—xvil, xxii, xxiii. 

Philos. Sprakvetenskap och Historia, 1864, 1865, 1868, 1869. 
Ratts och Statsvenskap, 1865. 

Catalogue, 1876-1881. 

K.talog for War-terminen, 1853. 


Stockholm—Entomologiska Foreningen: 

Tidskrift, vo], i-viii+. 

Svenska Vetenskaps Akademiens: 

Handlingar 1853, 1854. New Ser. vol. i-x, xi and Atlas; xii, xiii, 
xiv, xv and Atlas; xvi, xvii, xviii, xix. 

Bihavg till Handlingar, Band i-viii. 

Ofversigt af Férhandlingar Aarg. xi-xl. 

Meteorologiska Iakttagelser, Band iy-xxi. 

Lefnadsteckningar, Band i, ii, Hafte 1, 2. 

Om foérflutna tiders Svenska Ordboks féretag Tal. 

Minnesteckning ofver J. A. van Hartmansdorff; Hans Jart; Chris- 
topher Carlander; Carl von Linne; Pehr af Bjerkén; Carl 
Jacob Sundevall. 

Exposition des Opérations faites en Lapponie pour la détermination 
dun Are du Méridien en 1801, 1802, 1803, par MM. Ofver- 
bom, Svanberg et Palander. 

Geologiska Férenings: 
Forhandlingar, Band ix, lacking Hiafte 7; x-+-. 
Sveriges Geologiska Undersékning: 

Expl. and Charts. Ser. A, 1-18, 20, 22-25, 31-83, 85-99, 101, 102. 
Ser. Ab. 1-12. Ser. Ba, J, 2,4. Ser. Bb, 1, 2, 3, 5. Ser. C, 2- 
17, 19-23, 25-49, 51-73, 78-83, 85-91. 

Karta 6fver Berggrunden inom Norradelen af Kalmar Lan. 

K, Vitterhets Hist. och Antq. Academiens: 

Handlingar xiy. 

Fornskrift Sallskapet, Samlingar, Ist dele. 1844. 
Voyage of the Eugenie: 

Fysik, pts. i, iii and Translation; Botanik, pt. i lacking tab. 1; 

Zoologi, pts. li, ili, iv, vi. 
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Sveriges Officiela Statistik: , 
Bidrag I, No. 2, 1862; L, Nos. 3, 4, 1864, 1865; A, xii, Nos. 1, 2, 
1870; xiii, 1871. 
Utdrag af Rikets Stainders Riksgiilds-Koutors, 1854. 


Upsala—K. Universitets: 
Arsskrift 1886, 1887. 
Sternwarte: Beobachtungen, Feb. 1862—Jan. 1864. 
Obs. Meteor. Bull. Mensuel, vol. i-xix. 
Regiz Societatis Scientiorum: 
Nova Acta, Ser. 3, vol. vi-xiii and extra ordinem, 1877. 


SWITZERLAND. 


Basel—Naturforschende Gesellschaft: 
Verhand., Theil vii, No. 3; viii, Nos. 1, 2, and Bericht uber die 
Verhand., ix. 
Bern—Naturforschende Gesellschaft: 
Mittheilungen Jahr. 1858-1860, 1881-1887. 
Société Helvétique des Sciences Naturelles: 
Verhandlungen, Versain. xxxiv, xliii, xliv, lii, liv, lv, lvi, lviii, lix, 
lx, Ixii, Ixvii, Ixviii, Ixx. 
Coup d’iil Historique sur les 32 premiéres Années d’ existence. 
Fribourg-—Société Fribourgeoise des Sciences Naturelles: 
Compte-Rendu, 1883-1887. 


Geneva—Institut National Genevois: 

Bulletin, 1861, No. 20; 1863, No. 21; Tom. xxvii, xxviii. 
Mémoires, vol. vi. 

Observatoire: 
Observations Astronomiques, 1843-1850: 

Société de Géographie: 
Mémoires et Bulletin, vol. i, ii, iii. 
Le Globe, vol. v, Nos. 1, 2, 3. 

Société de Physique et d'Histoire Naturelle: 
Mémoirs, Tom. xix, xx pt. 1; xxi-xxix-+. 
Table des Tomes i-xx. 
Rapport sur les Travaux de Juin 1870 a Juin 1871. Henri de Saussure. 


Lausanne—Société Vaudoise des Sciences Naturelles: 
Bulletin, Tom. vi, No. 47; vii, No. 48; ix, Nos. 55, 56; xxii, xxiii, 
Nos. 96, 95. 
Neuchatel—Société des Sciences Naturelles: 
Bulletin, vol. ii, iii, pp. 95-182; v, No. 3; viii, No. 1; ix, Nos. 2, 3; 
X—-XV. 
Schaffhausen— Société Entomologique Suisse: 
Bulletin, vol. vii, viii. 
Fauna Ins>ctorum Helvetiz —Neurop. Hymen. Coleop. 
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St. Gallen—Naturwissenschaftlische Gesellschaft: 
Bericht iiber die Thatigkeit, 1858-1860, 1866-67, 1875-6, 1876-7. 


Zurich—Naturforschende Gesellschaft: 
Vierteljahrschrift, Jahrg. xxx, xxxi, Nos. 1, 2. 
Eiden. Polytech. Schule: 
Programm, 1856-7, 1859-60, 1860-61, 1865.6. 
Schweizerische Geoditische Commission: 
Das Schw. Dreiecknetz, vol. i, ii. 


INTERNATIONAL. 


Congrés International @’ Anthropologie, etc., Session de 1874 4 Stockholm: 
Notes de Voyage par I. J. Kraszenski. 


Congrés International des Americanistes: 
Premier Session, Compte-Rendu, Tome i, ii, Nancy 1875. 


Congrés Géologique International: 
Compte-Rendu, 2d Session, Boulogne 1881. 


Congres International de Statistique: 
Compte-Rendu, vi Session, 1868, Firenze; vii Session, pt.ii, La 
Haye; viii Session, 1874, St. Petersburg. 


Exploration Internationale des Régions Polaires: 
Expedition Polaire Findlandaise, Tome i, ii. 
Beobachtungs-Ergebnisse der Norwegegischen Polarstation Bos- 
sekop, Theil i, ii. 
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NON PERIODICALS. 


ARCHH OLOGY, ETHNOLOGY, PHILOLOGY, ETC. 


Bancrof!, H. H.—Native Races of the Pacific States, vol. i. 


Beelen. Joanne Theodoro—Chrestomathia Rabbinica et Chaldaica, vol. I, i, ii; 
1 eta 1 Ie 


Birlinger, Anton—Schwabisch-Augsburgisches Wérterbuch. Miinchen, 1864. 


Brinton, Daniel G.—Aboriginal Authors and their Productions. Phila., 1883. 


Broch, Dr. O. J.—Le Royaume de Norvége et le Peuple Norvégien. Chris- 
tiania, 1876. 


Cummins, A. H.—-Grammar of the old Friesic Language. 2d ed. London, 
1887. 


Dictionary—Adler’s German and English. 1883. 
Explanatory and Pronouncing. Webster. 1858. 
Johnson’s in Miniature. Jos. Hamilton. N. Y., 1824. 
Dictionary of Terms of Art. John Weale. London, 1860. 
Neuman’s Spanish and English. 2 vols. 
Seoane’s Neuman & Baretti. Velazquez. 1881. 
Worcester’s Unabridged. 1865. 


Diez, von—Der Neuentdeckte oghuzische Cyklop verglichen mit dem Homer- 
ischen. Halle, 1815. 
Ethnografisk Karter over Finmarken, Nos. 1-5. 1876. 


Fornander, Abraham—An Account of the Polynesian Race, vol. i-iii. Lon- 
don, 1878. 
Gramatica Qquichua o lengua del Inca. 1842. 


Grimm, Jacob & Wilhelm—Deutsches Wérterbuch. Band iv, Lief. 5; Abt. 


2, Lief. 1, 5. 

Kingsborough, Lord —Autiquities of Mexico, vol. i-ix, colored plates. Lon- 
don, 1831. 

La Lengua Chilena. Religious Instruction, Grammar and Vocabulary. 
Lima, 1764. 


Latham, R. G.—The Nationalities of Europe. London, 1863. 

Le Plongeon, August-—Los Jesuits y el Peru. Boston, 1869. 

Liéblien, J.—Recierches sur la Chronologie Egyptienne d’aprés les Listes 
Généalogiques. Christiania, 1873. 


Lukashe}, Plato—Explanation of Assyrian Names. Kiev, 1868. 
La Découverte d Origine de la Langue Grecque, 1869. 
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La Découverte d’Origine de la Langue Latine, sa Définition Consécu- 


tive. 1871. 
La Découverte d’Origine des Langnes Anglaise, Francaise et Allemande. 
1874. 


La Découverte d’Origine de la Langue Hebraique, sa Définition Con- 
sécutive. 1882. 
Investigations of the Great Solar Year. 1882. 


Martius, Carl F. P. v.—Glossaria Linguarum Brasiliensum. Erlangen, 
1863. 


Meye, Heinrich & Dr. Julius Schmidt—The Stone Sculptures of Copan and 
Quirigua. Translation. New York, 1883. 
Miscellanea Anthropologia, vol. i-iv. 


Petitot, Le R. P. H.—Dictionnaire de la Langue Déné-Dindjié. Paris, 1876. 


Pimentel, Francisco—Cuadro Descriptivo y Comparativo de las Lenguas In- 
digenas de Mexico. Vol. iand pamphlet. 
Pinart, Alphonse L.—Bibliothéque de Linguistique et d’Ethnographie Amer- 
icaines, vol. i, iii. ; 
Voyages a la Cote Nord-Ouest de l’Amerique, vol. i, pt. 1. 
La Caverne d’Aknank, Ile d’Ounga. Paris, 1875. 


Priest, Josiah--American Antiquities and Discoveries in the West. Albany, 
1835, 

Quatrefages, M. de—Les Polynésiens et leurs Migrations. Paris. 

Read, M. C.—Archeology of Ohio. 

Salisbury, Stephen, Jr.—The Mexican Calendar Stone, Terra Cotta Figure 
from Isla Mujeres, etc. Worcester, 1879. 


Sluart, A. B. Cohen—Kawi Oorkonden, Facsimile of Inscriptions, 4to. 
Transcript and Interpretation, 8vo. 


ZOOLOGY. 


Agassiz, Louis—Contributions to the Natural History of North America, vol. 
i, ii, iii, iv. 

Allen, J. A.—History of the American Bison. 

Audoin et Milne-Edwards—Recherches pour servir 4 l’Histoire Naturelle du 
Littoral de la France, vol. i, ii. Paris, 1831-2. 

Bates, Henry Walter—Naturalist on the Amazon. London, 1864. 

Bonsdorff, H. J..—Anatomical Papers. Helsingfors, 1843-1860. 


Bell, Bradford, Creech—Description of above three hundred Animals. Edin- 
burgh, 1797. 
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Buffon—Historie Naturelle Generale et particuliére, vol. ii. Paris, 1774. 

Burmeister, H.—Description physique dela Republique Argentine. Atlas, 
Jivrs i; Secy2, ptsel Zia: 

Catesby, M.—The Natural History of Carolina, Florida and the Bahama 
Islands. Text and plates, 1-100 of vol. i; 1-40 of vol. ii. London, 
1731-48. : 

Cooper, J. G. and Suckley—The Natural History of Washington Territory. 

Cuvier, Baron—Lecons d’anatomie comparées; 2d ed., vol. i, iv, pts. 1, 2. 
Paris, 1836. 

The Animal Kingdom, translated with notes and additions, by H. Me- 
Murtrie, vol. i-iv. New York, 1831. 
The Animal Kingdom—Griffiths and others. Art. i-vi, ix. London. 

Erhard, Dr.—Fauna der Cykladen, Thiel 1. Leipzig, 1858. 

Goodrich, S. G.—The Animal Kingdom Illustrated, vol. i. New York. 

Grew, Nehemiah—Catalogue of the Museum of the Royal Society, preserved 
at Gresham College. London, 1681. 

Guerne, Jules de —Excursions zoologiques dans les Iles de Fayal et de San 
Miguel. Paris, 1888. 

Hartwig, George—Die Tropenwelt in Thier- und Pflanzenleben. Wiesbaden, 
1860. 

Haughton, Samuel—Principles of Animal Mechanics, 2d ed. London, 1873 

Huxley, 7. H.—Anatomy of Vertebrated Animals. New York, 1872. 

Elementary Atlas of Comparative osteology. London, 1864. 

Lamarck, J. B. P. A. de—Histoire Naturelle des animaux sans vertebres, 
vol, vi-xi. Paris, 1835. 

Lefevre, Th.—Description of the ovule. 

Linneus, C.-A system of Nature, translated and edited by William Tur-. 
ton, vol. i-vii. London, 1806. 

McLeod, Julius--De Werveldieren. Gant, 1884. 
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